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Proposed Improvements

This project is the reconstruction of the 1-80 interchange with IL Route 178. The
westbound ramps will be reconstructed due to increased traffic and Structure 050-0084
carrying IL Route 178 (C.H. 43) over 1-80 will be removed and replaced. The proposed
cross section over 1-80 will consist of one 14’ through lane in each direction with a 12’

left turn lane and a 6' raised median.
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SECTION 1

CROSS ROAD CULVERT
ANALYSIS
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Cross Road Culvert Analysis

There are 8 cross road culverts within the study limits. Two of the culverts will be
removed and replaced to meet the proposed alignment changes for the two north
ramps.

We have contacted the Bureau of Operations and have received no information with
respect to flooding problems, debris problems, channel erosion, complaints, etc. within
the study limits. We have also received no information with respect to sensitive flood
receptors within the project limits.

If the culvert inspections determined the culvert is in good condition and could remain in
place, then the capacity of the existing culvert was checked to determine if the existing
culvert could handle the proposed storm water.

The drainage areas were determined using contours created from survey data. The
rational method was used to determine the flowrates for all drainage areas.

The runoff coefficient, C, was determined from a field site visit in the summer of 2003.
We utilized several charts and graphs (See Section 6) and Flow Master (A software
created by Haestad Methods) to determine the time of concentration, Tc. The drainage
areas, runoff coefficient and time of concentration was input into a program called
Hydra Flow Hydrographs 2002 and was used to check the size of the existing culverts.

The allowable headwater was determined by evaluating ditch summit elevations and
proposed edge of shoulder.

The existing culvert flowlines and lengths were taken from our initial survey data. The
proposed culvert flowlines and lengths were determined from our proposed cross
sections.

The existing cross road culveris will be replaced with circular, concrete pipe culverts, if
possible, with flared end sections.

Each cross road culvert outlet was analyzed and a recommendation has been included
in this report. Two soil borings were taken near the bridge at Sta. 995+96. The soil
borings indicated the existing soil at the surface was a silty loam. Table 9-503a shows
that if the outlet velocity is less than 2.5 fps, no outlet protection is required; if the outlet
velocity is between 2.5 fps and 6.0 fps, then a ditch lining is required until the grass has
grown; and if the outlet velocity is greater than 6.0 fps, riprap should be placed at the
end of the end section.

The created head was calculated for each cross road culvert. Since there were no
reports of existing flooding within the project limits, we tried to maintain the existing
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headwater elevation. The Culvert Hydraulics Information table shows the comparison
between the created head, existing headwater elevations and proposed headwater
elevations.
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Summary Table for Culvert Rehabilitation Diagram

Culvert# |Station Existing/ Culvert Barrel Description Control
Proposed| Dia. |Material] Type |Length| Slope

Cujvert E1 1317+21 {Ramp J) Existing 18" RCCP 1 109 0.42% | Outlet
Culvert E2 {897+00 {1-80) Existing 24" RCCP 1 47 0.51% | Outlet
Cuivert E3 {114+27 (IL 178) Existing 24" RCCP 1 107 0.46% | Outlet
Culvert E4 {411+15 (Ramp K} Existing 24" RCCP 1 47 1.00% Inlet
Cuivert E5 {883+00 (1-80) Existing 24" RCCP 1 69 1.48% | Outlet
Cuivert E6 |872+00 {I-80) Existing 24" RCCP 1 53 0.45% | Outlet
Cuivert E7 {116+65 (Il 178) Existing 24" RCCP 1 131 0.32% | OQutlet
Culvert EB {210+00 (Ramp |} Existing 24" RCCP 1 47 1.02% Inlet
Culvert E9 [100+25, RT. (P.E.) Existing 15" CMP 1 32 0.78% | Outlet
Cuivert E101101+53, RT. (P.E.) Existing 15" CMP 1 44 0.43% | OQutlet
Culvert E11[101+76, LT, (C.E)) Existing 24" RCCP 1 88 0.94% | Outlet
Culvert E12 |102+00 {IL RTE 178) Existing 24" RCCP 1 82 0.40% | Outlet
Culvert E13]102+88, RT. (F.E.) Existing 24" CMP 1 35 0.11% | Outlet
Culvert E141102+85, LT. (C.E)) Existing 24" RCP 1 129 0.26% | Outlet
Culvert E151103+68, RT. (F.E.) Existing 24" CMP 1 41 1.00% | Outlet
Culvert E16126+42 RT, (F.E.) Existing 15" CMP 1 35 0.49% | Outlet
Culvert E17 [127+48, RT. (F.E) Existing 15" CMP 1 36 0.28% | Outlet
Culvert E181128+56, RT. {(F.E) Existing 15" CMP 1 24 0.38% | Outlet
Cuivert E191132+53 (IL RTE 178) Existing 4x3 RCB 1 55 0.68% | Outlet
Culvert £201133+07, LT. (C.E.) Existing 15" CMP 1 60 0.70% | Outlet
Culvert E211103+84, LT, (C.E.) Existing 15" CMP 1 37 1.86% | Outlet
Culvert 1 |114+27 (IL 178)

Culvert 2 1411+15 (Ramp K) Proposed| 24" RCCP 1 50 1.00% Inlet
Culvert 3 |115+65 (IL 178)

Culvert4 j212+00 (Ramp i) Proposed| 24" RCCP 1 50 1.02% Inlet
Culvert5 1100+25, RT. (P.E.) Proposed| 15" CMP 1 32 0.78% | Outlel
Culvert6 [101+53, RT. (P.E) Proposed| 15" CMP 1 44 0.43% | Outlet
Culvert 7 1102+89, RT, (FE) Proposed| 24" CMP 1 35 0.11% | Qutlet
Culvert 8 1103+68, RT. (F.E.) Proposed . 24" CMP 1 41 1.00% | Outlet
Culvert9 1103+84, LT. (C.E.) Proposed| 15" CMP 1 37 1.86% | Outlet
Culvert 10 [126+42 RT. (F.E.) Proposed; 15" RCCP 1 35 0.48% | Outlet
Culvert 11 [127+48 RT. (F.E) Proposed 158" RCCP 1 36 0.28% | Outlet
Culvert 12 [126+56, RT. (F.E.) Proposed] 15" RCCP 1 24 0.38% | Qutlet
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DRAINAGE AREAS

LOCATION AREA
(SQFT) (ACRES)

1 51988 1.42
2 43840 1.01
3 22232 0.51
4 84165 2.16
5 215848 4.96
8 78657 1.81
85820 1.97

8 327392 7.52
5 203212 4.67
10 7882 0.18
11 13574 0.31
12 12811 0.29
13 26818 0.62
14 31818 0.73
15 64159 1.47
16 25111 0.68
17 45736 1.05
18 661358 15.18
19 284137 6.52
20 894001 216
21 393897 9.04
22 383832 8.81
23 187930 4.31
24 80820 1.86
25 112040 2.57
26 68404 1.57
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TR55 Tc Worksheet

Page 1

Hyd. No. 1

Area #1
Storm frequency = yrs

Sheet Flow
Manning's n-value =0.011
Flow length =
Two-year 24-hr precip. =3.04in
Land slope =21 %
Travel TIiMe .t crceennans

Shallow Concentrated Flow

Flow length . =250t

Watercourse slope = =1.8%

Surface description = Unpaved

Average velocity .- ~ =216ftls .
Travel TiMe ..veiconeesiineniaeninenees = 1,9 MiN

Channel Flow S L
Cross section flow area = 6.8 sqft

Wetted perimeter =120 =
Channelslope - - .- =07% =
Manning's n-value = 0.050
Velocity = 1.68 fi/s
Flow length = 587.5
Travel TIMe ..o reevcre e,

Total Travel Time, T¢ ............ versisnnasne :

Hydeaflow Hydrographs by Intelisclve




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Area #5

Hydrograph type = = Rational o Peak discharge = 1328¢fs .~
Storm frequency = 50yrs - S Time interval = 1 min

Drainage area =50 ac U Runoff coeff. = 0.32

Intensity = B8.367 infhr Time of conc. {T¢) = 8 min

IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2

MHydrograph Volume = 9,561 cuft

1 - Rational - 50 Yr - Qp = 13.28 cfs
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 1
Area #5
Hydrograph type = Rational Peak discharge = 15.57 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =50ac Runoff coeff. = .32
Intensity = 9.811 infhr Time of conc. (Tc) = 8 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 11,212 cuft
1 ~Rational - 100 Yr - Qp = 15.57 cfs
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US PIPE:CULVERT NO. E1

Worksheet for Trapezoidal Channel

Project Description

Project File j\02317\calcs\projectl.fm2
Worksheet US PIPE CULVERT NO. E1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.006800 fi/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 13.28 /s
Results

Depth 0.93 ft

Flow Area 7.59 ft?
Wetted Perimeter 12.58 f

Top Width 12.35 fi
Critical Depth 0.56 ft
Critical Siope 0.050215 fi/ft
Velocity 1.75 fifs
Velocity Head 0.08 ft
Specific Energy 0.98 ft
Froude Number 0.39

Flow is subcritical,

MNov 17, 2004

10:54:17

Haestad Methods, tnc.

None
37 Brookside Road Waterbury, CT 06708

{203) 755-1666

FlowMaster vd.1c
Page 1 of 1



US PIPE CULVERT NO. E1

Worksheet for Trapezoidal Channel

Project Description

Project File i\02317cales\projectt.fm2
Worksheet US PIPE CULVERT NO. Et
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.006800 /it
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4,00 ft
Discharge 15.57 fi¥/s
Resulis

Depth 1.00 ft

Flow Area 8.58 ft?
Wetted Perimeter 13.27 ft

Top Width 13.02 ft
Critical Depth 0.61 ft
Critical Slope 0.048050 ft/it
Velogity 1.83 fifs
Velocity Head 0.05 ft
Specific Energy 1.05 ft
Fraude Number 0.40

Flow is subcritical.

Nov 17, 2004

10:55:43

Haestad Methods, Inc.

None
37 Brookside Road  Walterbury, CT 06708

{203) 755-1656

FlowMaster va.ic
Page 1 of 1



Culvert Designer/Analyzer Report
PIPE CULVERT NO. E1

Analysis Component

Storm Event Design Bischarge 13.28 cfs

Peak Discharge Method: User-Specified

Design Discharge 13.28 cfs Check Discharge . 1557 ¢fs

Taitwater properties: Trapezoidat Channgl

Siope 0.020000 fiflt Mannings Coefficient 0.040
Bepth 0.58 R Left Side Slope 5 H:V
Right Side Slope 5 H:V Bottom Width 5.00 fit

Taliwater conditions for Design Storm.

Discharge 13.28 cfs Bottom Elevation G617.56 ft
Depth 0.58 # Veloclly 2.83 fis
Name Description Discharge HW Elev Velocity
Culvert-1 1-18 inch Cirgular 13.28 cfs 621.80 ft 7.88 fis
Weir Not Considered N/A NIA NiA

Project Engineer: Greene & Bradfard, Inc.
j\0231 7 calcs\uticali2 . cvm Greene 8 Bradford, Inc. CulvertiMaster v1.0

14/02/04 02:46:49 PM @ Haestad Methods, In¢. 37 8rookside Road  Waterbury, CT 0B708 USA  (203) 755-1666 Page 1 of 2



- mponent. Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E1

Culvert Summary

Computed Headwater Elevation 621.80 # Discharge 13.28 cfs
inlet Controi HW Elev 62078 # Tallwater Elevation 618.14 |
Qutlet Control HW Elev 621.80 #t Control Type Qutlet Controt
Headwaler Depth/ Height 2.52

Grades

Upstream Invert §18.02 ft Downstream Invert 617.56 ft
L.ength 109.00 # Constructed Slope 0.004220 /it

Hydraulic Profile

Profile CompositeM2Pressure [epth, Downstream 136 #
Siope Type Mild Normat Depth N/A &
Flow Regime Subcritical Critical Depth 136 1
Velacity Downstream 7.88 ft/s Critical Stope - 0.013881 ¥t
Section T S TR e
Seclion Shape Circular Mannings Coefficient 0.013
Section Material Conerete Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Jutiet Control Properties

Culiet Control HW Elev 621.80 f Upstrearn Velocity Head 0.88 ft
Ke 0.20 Entrance Lass 0.18 fi
inlet Control Properties

iniet Control HW Elev 820.78 & Flow Control Submerged
Inlet Type Groove end w/headwal Area Fuli 1.8 ft?
K 0.00780 HDS 5 Chart 1

M 2.00000 #HDS 5 Scale 2

c 0.02920 Equation Form 1

Y 0.74000

3231 Vicales\uticaluZ, cwm

11/02/04 02:46:48 PM

@ Haestad Methods, inc,

37 Brookside Road  Waterbury, CV 06708 USA

Greene & Bradford, Inc.

Project Engineer: Greene & Bradford, inc.

(203) 755-1666 -

CulveriMaster v1.0
Page 2 of 2




Culvert Designer/Analyzer Report

PIPE CULVERT NO. E1

~nalysis Component

Storm Event

Check Discharge 15.57 cfs
Peak Discharge Method: User-Specified
Design Discharge 13.28 ofs Check Discharge 15.57 cfs
Taliwater properties: Trapezoidal Channet
Slope 0.020000 /it Mannings Coefficlent 0.640
Depth 6.62 ft Left Side Slape 5H:V
Right Side Slope 5 H:v Botiom Width 500 fi
Taikvater conditions for Check Storm.
Discharge 16,57 cis Bottom Efevalion 617.56 fi
Depth 0.62 f Velocily 3.07 fis
Name Dascription Discharge HW Efev Velocily
Culvert-1 1-18 Inch Circular 15.57 ofs G22.87 fi 5.01 fi/s
Weir Nol Considered NIA N/A NIA

\22317\cales\uticad®2.cvm
11/02/04 02:46:40 PM

LQVJ @o\n”\' o

1/";@)@ \}besxupc;,nLQ
S %ﬂ-’f{ﬂ.{d& t?/[euq%lyd:u 62‘/- l{}w*gu

© Haestad Methods, Inc,

Greene & Bradford, Inc.,
37 Brockside Road  Waterbury, CT DB708 USA

Project Engineer: Greene & Bradford, Inc.
CulvertMaster v1.0

(203) 755-1666 Page 1 of 2



“mponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E1

Culvert Summary

Camputed Headwaler Elevation 62287 # Discharge 15.57 cfs
Inlet Centrol HW Elev 621.39 # Tailwaler Elevation 618.18 #t
Qutiet Contral HW Elev 622,87 fi Control Type Cutlet Control
Headwater Depth/ Height 3.23

Grades

Upstream Invert 618.02 # Downstream tnvert 617.56 ft
Length 109.00 # Construcied Siope 0.00422¢ ft/it

Hydraulic Profile

FProfile CompositeM2Pressure Depth, Downstream 1.42 ft
Slope Type ~ Mitd Normal Depth WN/A R
Flow Regime Suberitical Critical Depth 1.42 1t :
Velocity Downstream 8.01 f/s Critical Slope 0.018001 ft/f -
Section Shape Circular Mannings Coefficient 0.013
Section Materiat Concrete Span 1.50 #
Section Size 18 inch Rise .50 ft
Number Sections 1

~utlet Control Properties

Qutlet Centrot HW Elev 622,87 fi Upstream Velocity Head 1.21 .#t

Ke 0.20 Entrance Loss 0.24 ft
Iniet Control Propedies

inlet Contrai HW Elev 621.39 ft Flow Control Submerged

inlet Type Groove end w/heagwail Area Full 1.8 #?

K 0.00780 HBS & Chart 1

M 2.00000 HDS 5 Scale 2

C 0.02820 Equation Form 1

Y 0.74000

02317 \calcs\utica082.cvim

11/02/04 02:46:40 PM

© Haestad Methods, Inc.

Greene & Bradford, Inc.

Project Engineer: Greene & Bradford, Inc.

37 Brookside Road  Waterbury, CT 06708 LUISA  (203) 755-16566

CulvertMaster v1.0
Page 2 of 2 -
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TR55 Tc Worksheet

Page 1

Hyd. No. 2

Area #2
Storm frequency = yrs

Sheet Flow
Manning's n-value =0.011
Flow length =
Two-year 24-hr precip. = 3.04in
Land slope =21 %
Travel Time ....ccvvciinviiiiniiensciennaes = 0.3 min

Shallow Concentrated Flow

Flow length . =2881t

Watercourse slope o =11%

Surface description = Unpaved

Average velocity =165fts _
Travel TIME .ivcccccniivirssiemssesninieness | = 2.4 Min -

Channel Flow _
Cross section flow area =6.7 sqft

Wetted perimeter =11.9#
Channel slope =02%
- Manning's n-value - © =0.050. .
Velocity =0.99ftls: -
Flow length =g125ft
Travel Time .o, = 13.7 min

Total Travel Time, TC vvvvceerermrennas = 16.4 min

Hydraflow Hydrographs by Intelisolve




Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 2

Area #7

Hydrograph type - = Rational -~ -~ Peak discharge - =:6.65c¢fs_
Storm frequency = 50yrs ¢ Time interval =1 min -
Drainage area =2.0ac : Runoff coeff. -+ =.0.52
Intensity = 6.496 in/hr o Time of conc. (Tc) = 16.3 min
IDF Curve =" Northeast.idf - - Asc/Rec limb fact =1/2

Hydrograph Volume = 9,762 cuft

2 - Rational - 50 Yr - Qp = 6.65 cfs

oo

6 / ﬁ\\\

, | \‘\\
0

00 49 98 147 196 245 294 343 392 44.1 49.0

Time (min)
Z Hyd. 2

Qcfs
o
£




Hydrograph Plot

Hydraflow Hydragraphs by Intelisolve

Hyd. No. 2
Area #7
Hydrograph type = Rational _ Peak discharge == 7.84cfs
Storm frequency = 100 yrs o Time interval = 1 min
Drainage area =2.0ac Runoff coeff. = (.52
Intensity = 7.653 infhr Time of conc. (Tc) = 16.3 min
IDF Curve = Northeast.idf Asc/Rec limb fact =1/2
Hydrograph Volume = 11,501 cuft
2 < Rational - 100:Yr -Qp = 7.84 cfs
8 /’\\
i / / \\ T ~
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US PIPE CULVERT NO. E2 -

Worksheet for Trapezoidal Channel

Project Description

Project File J\02317\calcs\project!.fm2
Worksheet US PIPE CULVERT NO. E2
Flow Element Trapezoidal Channel
Methed Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.002400 fi/ft
Left Side Siope 500 H:V
Right Side Slope 5.00 H:V
Bottom Width 2.00 ft
Discharge 8,65 fi*/s
Results

Depth 0.88 ft

Flow Area 8.71 fi?
Wetted Perimeter 11.85 ft

Tep Width 11.76 ft
Critical Depth 0.48 ft
Critical Slope 0.054831 fi/ft
Velocity 0.98 ftis
Velocity Head 0.02 ft
Specific Energy 0.99 ft
Froude Number 0.23

Flow is subcritical.

Nov 17, 2004

10:57:10

Haestad Methods, Inc.

None -
37 Brookside Road  Walerbury, CT 08708

(203) 755-1686

FlowMasler v4.1¢
Page 1 of 1



US PIPE CULVERT NO. E2

Worksheet for Trapezoidal Channel

Project Description

Project File j\02317\calcs\project1.fm2
Worksheet US PIPE CULVERT NO. E2
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.002400 ft/ft
Left Side Slope 5.00 H:V
Right Side Slope 5.00 H:V
Bottom Width 2.00 ft
Discharge 7.84 ft'fs
Resuits

Depth 1.05 ft

Flow Area 7.59 fi*
Wetled Perimeter 12.69 ft

Top Width 12.48 ft
Critical Depth 0.562 ft
Critical Slope 0.053585 f/it
Velocity 1.03 fifs
Velacity Head 0.02 ft
Specific Energy 1.06 ft
Froude Number 0.23

Flow is subcritical.

Nov 17, 2004

10:57:30

Haestad Methods, Inc.

None
37 Brookside Road Waterbury, CT 08708

{203) 755-1666

FiowiMaster vd.1c
Page 1 of 1




Culvert Designer/Analyzer Report
PIPE CULVERT NO. E2

Analysis Component

Storm Event

Design Discharge 6.65 cfs
Peak Discharge Method: User-Specified
Design Discharge 6.65 cfs Check Discharge 7.84 cfs
Tailwater properties: Trapezoidai Channet _
Slope 0.004000 fUft Mannings Coefficient 0.050
Depth 0.75 fl Left Side Slope 6 H:V
Right Side Slope 3 H:V Bottorm: Width 4.00 ft
Tailwater conditions for Design Storm,
Discharge 8.65 cfs Bottorn Elevation 52078 ft
Depth 0.75 # Velocily 1.20 fiis
Name Bescription Discharge HWW Efev Velosily
Cuivert-1 1-24 inch Circular 5.65cfs 622.36 f 4.89 fi/s
Weir Not Considered N/A N/A N/A

FAD2317\cales\utica092.cvm
11/02/04 03:04:56 PM

© Haestad Methods, Inc.

Greene & Bradford, inc,
37 Brookside Road  Waterbury, CT 06708 LSA

Project Engineer: Greene & Bradford, Inc.
CulvertMaster v1.0

{203} 755-1666 Page 1 of 2



smponent:Cuivert-1

Culvert Designer/Anaiyzer Report

PIPE CULVERT NO. E2

Culvert Summary

Computed Headwater Elevation £522.36 ft Discharge 6.65 cofs
Inlet Control HW Elev 622.31 f Tailwater Elevation §21.53 ft
Qutlet Control HW Elev 622.36 ft Control Type Oullet Control
Headwater Depth/ Height 0.67

Grades

Upstream knvert 621.02 Downstream Invert 620.78 #
L.ength 47.00 #t Canstructed Slope 0.005106 fft
Hydraulic Profile

Profile 82 Depth, Downstream 0.89 fi
Slope Type _ Steep Normai Depth 0.89 fi
Flow Regime Supercritical Critical Depth S
Velocity Downstream 4.89 fUs Critical Stope .-+ 0,004715 fift .
Section

Section Shape Circular Mannings Coefficient 0.013
Seclion Material Concrete Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 1

utlet Controi Properties

Outlet Contrat HW Elev 542,36 # Upstream Velocity Head 0.35 #t
Ke 0.20 £ntrance Loss 0.07 ft
inlet Control Properties

inlel Control HW Elev 622.31 # Flow Contral Unsubmerged
inlet Type Groove end wheadwall Area Full 31 f?
K 0.00780 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

C 0.02920 Equaton Form 1

Y 0.74000

Project Engineer: Greene & Bradfard, Inc.
CulvertMaster v1.0
Page 2 of 2

\o2317\cales\wticaQ92.cvm
14/02/04 03:04:56 PM

Greene & Bradford, Inc,
© Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 745-1666 ..



Culvert Designer/Analyzer Report
PIPE CULVERT NO. E2

~nalysis Component

Storm Event

Check

Discharge 7.84 cfs
Peak Discharge Method: User-Specified
Design Discharge 6.65 cfs Check Discharge 7.84 cfs
Tailwaler properties: Trapezoidai Channel
Slope 0.004000 fUfi Mannings Coeflicient 0.050
Depth 0.82 ft Left Side Slope B H:!V
Right Side Slope 3 H:V Bottom Width 4.00 fi
Tailwater conditions for Check Storm,
Discharge 7.84 cfs Bottem Elevation 620.78 ft
Depth 0.82 # Velocity 1.25 fifs
Name Description Discharge HW Elev Velocity
Cuivert-1 1-24 inch Circular 7.84 cfs 622.49 4 511 ti/s
Weir Not Considered NiA N/A NiA

Low {\)O\M“ P9 FITES TN (o’l»\\,'\'\Eﬁ.

@ Skl

231 \cales\uticat82, cvm
11/02/C4 03:05:06 PM

© Haestad Methods, Inc.

8+ 09 (T-90D

Greene & Bradiord, inc,
37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer: Greene & Bradford, Inc.
CulvertMaster v1.0

(203) 755-1666 Page 1 of 2



~mponent:Culvert-1

Culvert Designer/Analyzer Report
PIPE CULVERT NO. E2

Culvert Summary

Computed Headwater Elevation 622.49 ft Discharge 7.84 ¢is )
Inlet Contral HW Elev 622.45 it Tailwater Eievation 621.60 ft |
Qutlet Controf HW Elev 622.49 ft Controf Type Qultiet Controf :
Headwater Depth/ Height 0.73
Grades
Upstream Invert 621.02 ft Downstream fnvert 620.78 ft ‘
Length 47.00 ft Constructed Slope 0.005106 fui ;
{
Hydrautic Profile
Profile 82 Depth, Downstream 098
Slope Type ~ Steep Normal Depth 0.98 !
Flow Regime Supercritical Critical Depth 1.00 /0
Velocity Downstream 511 fi/s Critical Stope - = 0.0048865 ftff ;
Section _ .
Section Shape Circular Mannings Coefficient 0.013 i
Section Material Concrete Span 200 ft j
Section Size 24 inch Rise 2.60 ft ‘
Number Sections H
I
utlet Control Properties fLriy 4‘"
Outlet Controt HW Elev 522,49 i Upstream Velocity Head 0.39 #t
Ke 0.20 Entrance Loss 0.08 ft
Inlet Control Properties
iniet Control HW Elev 62245 fi Flow Control Unsubmerged E
Inlet Type Groove end wiheadwail Area Full 3.1 5
K 0.00780 HDS 5 Chart 1
M 2.00000 HDS 5 Scale 2 é
C 0.02920 Eguation Form 1 {
Y 0.74000 '

Project Engineer: Greene & fradford, Inc.
CulveriMaster v1.0
Page 2 of 2 i

23t hcales\wlicaf@2.cvm
11/02/04 03:05:06 PM

Greene & Bradford, Ine,
@ Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666
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Page 1

TR55 Tc Worksheet

Hyd. No. 3

Area #3
Storm frequency = yrs

Sheet Flow
Manning's n-value =0.011
Flow length
Two-year 24-hr precip.
Land slope =21 %
Travel Time ...ccccvivirniminmnsssneenens

Shallow Concentrated Flow

Flow length . =200t
Watercourse slope =20%
Surface description = Unpaved
Average velocity. = - =2281/s
Travel TIMe o eeveeccerececee i eeeneeeeie

Channel Flow e
Cross section flow area = 10.1 saft

Wetted perimeter =146t
Channel siope =0.4%

- Manning's n-value .. = =0050 =~ >
Velacity =147 ftls.
Flow length =750.0ft

Trave] TIMe e eeceecere s esranens

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 3

Area #8

Hydrograph type = Rational ~+ = Peak discharge - = 16.94 cfs
Storm frequency = 50 yrs o " Time interval =1 min
Drainage area =7.5ac I Runoff coeff. - = 029
Intensity = 7.768 in/hr SR Time of conc. (Tc) =:10.2 min
IDF Curve = Northeast.idf : Asc/Rec limb fact - = 1/2

Hydrograph Volume = {5,552 cuft

3 - Rational - 50 Yr - Qp = 16.94 cfs
20

15 #

HNZEEN

AT
RN

0
00 31 6.2 93 124 155 18.6 21.7 248 27.9 31.0

Time (min)
/ Hyd. 3

Q cfs

4]
Vi




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 3
Area #8
Hydrograph type = Rational Peak discharge = 19.91 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =75ac Runoff coeff. = 0.29
Intensity = 9.131 infhr Time of conc. (Tc) = 10.2 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 18,280 cuft
3 - Rational - 100 Yr - Qp =19.91 cfs
20 AN
15 // \‘N :
£ / | N
¢

10 / — \

/

4]

0 .
0.0 31 62 93:124 155 186 21.7 248 27.9 31.0

Time (min)
Z Hyd. 3




US DITCH @ DS PIPE CULVERT NO. E2

Worksheet for Trapezoidal Channel

Project Description

Project File i\0231T\cales\projectt.fm2
Worksheet US Ditch @ DS PIPE CULVERT NO. E2 ~
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.004000 ft/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 16.94 /s
Results

Depth 1.18 ft

Flow Area 11.03 ft?
Wetted Perimeter 14.94 ft

Top Width 14.65 ft
Critical Depth 0.64 fl
Critical Slope 0.048450 Wit
Velocity 1.54 fils
Velocity Head 0.04 ft
Specific Energy 1.22 ft
Froude Number 0.31

Fiow is subcritical.

Nav 17, 2004

11:10:16

Haestad Methods, inc,

None
37 Brookside Road WWaterbury, CT 08708

{203} 755-1666

FlowhMasler vd.ic
Page 1 of 1



US DITCH @ DS PIPE CULVERT NO. E2

Worksheet for Trapezoidal Channel

Project Description

Project File j\02317\calcs\project! .fm2
Worksheet US Ditch @ DS PIPE CULVERT NOQ. E2
Flow Element Trapezoidal Channel
Method Manning's Formula
Saolve For Channei Depth

Input Data

Mannings Coefficient 0.050

Channei Slope {.004000 fi/it
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 19.91 ft¥s
Results

Depth 1.28 ft

Flow Area 12.43 ft?
Wetted Perimeter 15.80 ft

Top Width 15.48 ft
Critical Depth 0.70 ft
Critical Slope 0.047329 ft/ft
Velocity 1.60 fi/s
Velocity Head 0.04 ft
Specific Energy 1.32 ft
Froude Number 0.32

Flow is subcritical.

Nov 17, 2004

1110:35

Haestad Methods, Inc,

Nane
37 Brookside Road  Waterbury, CT 06708

{203) 755-1666

FlowMaster v4.9¢
Page 1 of 1
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Hydrograph Plot

Hydraflow Hydrographs by Inteiisolve

Hyd. No. 14
AREA #7 + #8
Hydrograph type = Combine : : Peak discharge = 21.10cfs.
Storm frequency = 50 yrs Time interval = 1 min
inflow hyds. = 2,3
Hydrograph Volume = 24,829 cuft
14 - Combine - 50 Yr - Qp = 21.10 cfs
25
20-
o
&
10
5 N
00 47 94 141 18.8 235 28.2 329 37.6 423 470
Time (min)
Z Hyd. 2 / Hyd. 3/ Hyd 14




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 14
AREA #7 + #8 _
Hydrograph type = Combine " Peak discharge = 24.81 cfs
Storm frequency = 100 yrs Timeinterval =~ = 1 min
Inflow hyds. =23 .
Hydrograph Volume = 29,210 cuft
14 - Combine - 100 Yr - Qp = 24.81 cfs
25
20 [ T\
/ / \ \\
o 15
G {/ NN
c /
10 jy B, \
' A~ N\
0
00 47 94 141 188 235 28.2 329 376 423 47.0
Time (min)

/ Hyd. 2 / Hyd. 3 / Hyd. 14




DS DITCH @ DS PIPE CULVERT NO. E2
Worksheet for Trapezoidal Channel

Project Description

Project File §\0231\calcs\project?.fm2
Worksheet DS Ditch @ DS PIPE CULVERT NO., E2
Flow Eiement Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Ceefficient 0.050

Channel Slope 0.004000 f/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 MV
Bottom Width 4.00 ft
Discharge 21.10 /s
Results

Depth 1.31 ft

Flow Area 12.97 ft?
Wetted Perimeter 16.12 ft

Top Width 15.80 ft

Critical Depth 0.72 it
Critical Slope 0.046934 fi/ft
Velocity 1.63 ft/s
Velocity Head 0.04 ft
Specific Energy 1.35 ft
Froude Number 0.32

Flow is subcritical,

Nov 17, 2004

#1:32:13

Haestad Methods, Inc,

Noane
37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v4,1c
Page 1 of §




DS DITCH @ DS PIPE CULVERT NO. E2

Worksheet for Trapezoidal Channet

Project Description

Project File i\02317\calcs\project1.fm2
Worksheet DS Ditch @ DS PIPE CULVERT NO. E2
Fiow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel| Depth

Input Data

Mannings Coefficient 0.050

Channe! Slope 0.004000 /it
left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 24.81 /s
Results

Pepth 1.41 ft

Flow Area 14.83 fi*
Wetted Perimeter 17.06 ft

Top Width 16.71 ft
Critical Depth 0.79 ft
Critical Slope 0.045857 ft/it
Velocity 1.70 ft's
Velocity Head 0.04 ft
Spedcific Energy 1.46 ft
Froude Number 0.32

Flow is subcritical.

Nov 17, 2004

11:32:28

Haestad Methods, Inc.

None
37 Brookside Road  Waterbury, CT 06708

(203} 755-1666

FlowMasler v4.ic -

Page 1 of 1



US PIPE CULVERT NO. E3

Worksheet for Trapezoidal Channel

Project Description

Praject File (02317 \calcs\project1.fm2
Worksheet US PIPE CULVERT NO. E3
Fiow Element Trapezoidal Channel
Method Manning's Formula
Soive For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.004000 ft/it
Left Side Slope 6.00 H:Vv
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 21.10 ft*/s
Resuits

Depth 1.31 ft

Flow Area 12.97 ft*
Wetiad Perimeter 16.12 ft

Top Width 15.80 ft

Critical Depth 0.72 ft
Critical Slope 0.046934 fUft
Velocity 1.63 fifs
Velocity Head 0.04 fi
Specific Energy 1.35 ft
Froude Number .32

Flow is subcritical.

Nav 17, 2004

11:34:44

Haestad Methods, inc.

None
37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster vd.1¢
Page 1 of 1§




USs PIPE CULVERT NO. E3
Worksheet for Trapezoidal Channel

Project Description

Project File V0231 7\calcs\project1.fm?2
Worksheet US PIPE CULVERT NO. E3
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.050

Channel Slope 0.004000 i/t
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width -4.00 ft
Discharge 24.81 /s
Results

Depth 1.41 ft

Flow Area 14.63 ft*
Wetted Perimeter 17.06 ft

Top Width 18.71 ft
Critical Depth 0.79 ft
Critical Slope 0.045857 ft/ft
Velocity 1.70 ft/s
Velocity Head 0.04 ft
Specific Energy 1.46 ft
Froude Number 0.32

Flow is subcritical.

Nov 17, 2004

11:35:06

None

Haestad Msatheds, Inc, 37 Brookside Road  Waterbury, CT 06708

{203} 755-1666

FlowMaster vd.1c
Page 1 of 1



Culvert Designer/Analyzer Report

PIPE CULVERT NO., E3

.«nalysis Comiponan

Storm Event Design Discharge 21.10 cfs
Peak Discharge Method: User-Specified
Design Discharge 21.16 cfs Check Discharge 24.81 cfs
Tailwater properties: Trapezoidal Channel
Slope 0.004000 ft/ft Mannings Coefficient 0.050
Dapth 1.31 1t Left Side Slope 6 H:V
Right Side Slope 3 HV Botlom Width 400 #
Tailwater condilions for Design Storm.
Discharge 21,10 cfs Bottom Elevation 620.78 #
Depth 1.31 # Velotity ~1.63 s

Name Description Discharge HW Elev Velocity

Cuivert- 1-24 inch Circular 2110 cfs 623.85f 6.82 fis
Weir Not Considered NIA N/A N/A

LOLJ ()tQMJ- @[edct%c..d é)Zé/Shf,L
6 Shdiy 86100 (T-680)

231 cales\itica082.cvm
1117/04 08:37:28 AM © Haestad Methods, Inc.

Greene & Bradfard, Inc.
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer; Greene & Bradiord, inc,

{203) 755-1666

CuiveriMaster v1.0
Page 1 of 2




smponent;Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E3

Culvert Summary

Computed Headwater Elevation 623.85 ft Discharge 2110 cls
inlet Control HW Elev 623.46 fi Tailwater Elevation G22.00 #
Qutlet Control HW Elev 623.85 fi Control Type Qutlet Control
Haadwater Depth/ Height 1.59

Grades

Upstream inverl 620.67 fi Bownstream invert 620.18 fi
Length 105.00 # Constructed Siope 0.004667 fUd
Hydrautic Profile

Profile CompositeM2Pressure Depth, Downstream 1.91 ft
Slope Type Mitd Normal Depth N/A ft
Flow Regime Subcriticat Criticat Depth 1.65 ft
Vetocity Downstream 6.82 ft/s Criticat Slope 0.008646 fUft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Materiat Concrete Span 2.00 ft
Seclion Size 24 inch Rise 2.00 ft
Number Sections 1

wiutfet Cantrol Properties

Outtet Control HW Elev 623.85 #t Upstream Velocity Head 0.70 #
Ke 0,20 Entrance Loss 0.14 1t
inlet Conlrol Properiies

Inlet Control HW Elev 623.46 # Flow Controd Submerged
Iniet Type Groove end wiheadwall Area Fuli 31
K 0.00780 HOS 5§ Chart 1

M 2.00000 HDS 5 Scale 2

C 0.02820 Equation Form 1

Y 0.74000

0231 Neales\itica082.cvm

11/17/04 0B:37:28 AM

© Haestad Methods, Inc.

37 Brookside Read  Waterbury, CT 08708 USA

Greene & Bradford, Inc.

Project Engineer: Greene & Bradford, Inc,

(203) 755-1666

CulvertMasler v1.0
Page 2 of 2



Cuivert Designer/Analyzer Report
PIPE CULVERT NO. E3

~nalysis Component

Project Engineer: Greene & Bradford, Inc.

Storm Event Check Discharge 24.81 cfs
Pealk Discharge Method: User-Specified
Besign Discharge 21.10 cfs Check Discharge 24.81 cfs
Tailwater properties: Trapezoidal Channel
Siope 0.004000 fifl Mannings Coefficient 0.050
Depth 1.41 ft Left Side Siope g H:V
Right Side Slope 3 H:V Bottom Width 4.00 #
Tailwaler conditions for Check Storm.
Discharge . 2481 cfs Bottomn Elevation 620,78 f
Depth o .41 ft Veiocily 1.70 #fs
Name Description ;.- Discharge HW Elev Velocity
Culvert-1 1-24 inch Circuiar 24.81 cfs G624.62 ft 7.80 f's
Weir Nat Considered NiA N/A NIA
\02317\cales\wtica0s2.cvm Greene & Bradford, Inc.
11/17/04 08:37:37 AM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666

GulvertMaster v1.0
Page 1 of 2




omponent:Culveri-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E3

Culvert Summary

Computed Headwater Elevation §24.62 f Discharge 24.81 cfs
Inlet Control HW Elev 62397 & Tailwater Elevation 62219 &
Outlet Control HW Elev 624.62 & Control Type Outlet Control
Headwater Depth/ Height 1.97 B :
Grades
Upstream iavert B20.67 ft Downstream Invert B620.18 ft
Length 105.00 fi Constructed Slope 0.004667 fUft
.. Hydraulic Profile .
' Profile Pressure " Depth, Downstream 2.01 1l
Slape Type NIA Normal Depth N/A ft
~ Flow Regime N/A _ Criticat Depth 1.76 ft
“Veloelty Downstream “7.80 fUs Criticat Slope . 0.010844 /i
Section
Section Shape .. Cirgular - Mannings Coefficient 0.013 =
Section Materiat Concrete Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 1
Jutlet Controf Properties
Qutlet Contral HW Elev 824,62 ft Upstream Velocity Head 0.97 f
Ke @ oo oo : 0.20 ‘Enfrance Loss 0.19 #ft
inlet Controt Properties
iniet Controi HW Elev coL 82397 ft = Flow Controf Submerged
intet Type Groove end wiheadwall Area Full 3.1 fi?
K 0.00780 HDS 5 Charl 1
M 2.00000 HDS 5 Scale 2
c 0.02920 Equation Form 1
Y 0.74000

1H17/04 0B:37:37 AM

PWR231Teales\wlicadd2.cvm

©@ Haestad Methods, Inc.

Greene & Bradford, Inc.
37 Brookside Road  Waterbury, CT 068708 USA

Project Engineer: Greene & Bradford, Inc.

{203) 755-1666

CulvertMaster vi.0
Page 2 of 2
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 4

Area #19

Hydrograph type - = Rational - Peak discharge * = 15.80 cfs
Storm frequency = 50 yrs _ Timeinterval = 1 min
Drainage area  =6.5ac C Runoff coeff. = (.31
Intensity = 7.819 in/hr . Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2

Hydrograph Volume = 14,223 cuft

4 - Rational - 50 Yr - Qp = 15.80 cfs

20

15 Al -
10 / .. \\«\
.

./ N
N4 SN

0 3 6 9 12 16 18 21 24 27 30

Time (min)
/ Hyd. 4

Q cfs




Hydrograph Piot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 4
Area #19
Hydrograph type = Rational . Peak discharge = 18.57 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =6.5ac Runoff coeff. = (.31
Intensity = 9.189 in/hr Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Velums = 16,715 cuft
4 - Rational - 100 Yr - Qp = 18.57 cfs
20
15 VAN
o NG
LERRTe / s
C

| T \\\

o \
0 3 6 9 12 15 18 21 24 27 30

Time (min} .
/ Hyd. 4

14




Hydrograph Plot

Hyd. No. 15

DITCH FLOW

Hydrograph type = Reach
Storm frequency - = 50 yrs
Inflow hyd. No. = 14
Reach length = 750.0
Manning's n = 0.050
Side slope = 4.5
Rating curve x = 0.644
Ave. velocity = 1.73 ft/s

Hydraflow Hydrographs by Intelisolve

Peak discharge = 17.07 cfs
Time interval = 1-min
Section type = Trapezoidal
Channel slope = 04 %
Bottom width = 50ft

Max. depth = 3.0t
Ratingcurve m = 1.282
Routing coeff. = 0.1630

Modified Att-Kin routing method used,

Hydrograph Volume = 25,602 cuft

15 - Reach

-50 Yr-Qp =17.07 cfs

N

RSN

\

2 o

-0
0.0 6.1 122 18.3 244 30.5 366 42.7 48.

/ Hyd. 14

8 54.9 61.0

Time (min)
/# Hyd. 15




Hydrograph Plot

Hydrafiow Hydrographs by intetisolve

Hyd. No. 15

DITCH FLOW

Hydrograph type = Reach Peak discharge = 20.27 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyd. No. = 14 Section type = Trapezoidal
Reach length = 750.0ft Channel slope = 0.4 %
Manning's n = 0.050 Bottom width = 50ft

Side slope = 4.5:1 Max. depth = 3.0ft
Rating curve x = 0.644 _ Ratingcurve m = 1.282

Ave. velocity = 1.81ft/s Routing coeff. = 0.1700
Modified Att-Kin routing method used.. Hydrograph Velume = 30,083 cuft

15- Reach - 100 Yr - Qp = 20.27 cfs
25
. A ™\
AN
0 15
s RN

0 6 12 18 24 30 36 42 48 54 60

Time (min)
/ Hyd. 14 / Hyd. 15




Hydrograph Plot

Hydraflow Hydrographs by intelisclve

Hyd. No. 16
CULVERT 2
Hydrograph type = Combine Peak discharge = 28.29 cfs
Storm frequency = 50 yrs Time interval = 1 min
Inflow hyds. = 4,15
Hydrograph Volume = 39,825 cuft
16 - Combine - 50 Yr - Qp =28.29 cfs
30
i
25 f AN
NIVARAN
7] E
g 15 j Ao, /f \ -
I/ \
10 / - \
// / R

/Z Hyd. 4

AR
00 58 116 174 23.2 29.0 34.8 40.6 464 522 58.0

Time {min)
-/ Hyd. 15

/ Hyd. 16 -




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 16
CULVERT 2
Hydrograph type = Combine Peak discharge = 33.58.cfs
Storm frequency = 100 yrs Time interval = 1 min
Infiow hyds. = 4,15
Hydrograph Volume = 46,798 cuft
16 - Combine - 100 Yr - Qp = 33.58 cfs
40

Q cfs

0.0 8.7 11.4:17.1- 22.8. 285 342 399 456 51.3 57.0

Time (min)
/# Hyd. 4 # Hyd. 15 / Hyd. 16




US PIPE CULVERT NO. 2

Worksheet for Trapezoidal Channel

Project Description

Project File i102317\calcs\project1.fm2
Worksheet US PIPE CULVERT NO. 2
Flow Eiement Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.0560

Channel Slope 0.004000 fi/ft
Left Side Slope 8.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 21.10 /s
Resuits

Depth 1.31 ft

Flow Area 12.97 fi
Wetted Perimeter 16.12 ft

Top Width 15.80 ft
Critical Depth 0.72 ft
Critical Stope 0.046934 fi/ft
Velocity 1.63 fi/'s
Velocity Head 0.04 ft
Specific Energy 1.35 ft
Froude Number 0.32

Flow is subcritical.

Nov 17, 2004

11:45:30

Haestad Methods, Inc,

None
37 Brookside Road Waterbury, CT 06708

{203) 755-1666

FlowMaster v4.1c
Page 1 of 1



US PIPE CULVERT NO. 2
Worksheet for Trapezoidal Channel

Project Deseription

Project File J\02317\cales\project.fm2
Workshest US PIPE CULVERT NO. 2
Flow Element Trapezoidal Channe!
Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.004000 ft/#
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 24.81 s
Results

Depth 1.41 ft

Fiow Area 14.63 ft2
Wetted Perimeter 17.06 ft

Top Width 16.71 ft
Critical Depth 0.79 ft
Critical Slope 0.045857 ft/ft
Velocity 1.70 ft/s
Velocity Head 0.04 ft
Specific Energy 1.48 ft
Froude Number 0.32

Flow is subcritical.

Nov 17, 2004

11:45.19

None

Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 1 of 1




Culvert Designer/Analyzer Report
PIPE CULVERT NO. 2

Analysis Component

Storm Event

Besign Discharge 28,29 cfs
Peak Discharge Method: User-Specified
Design Discharge 28.29 cfs Check Discharge 33.58 cfs
Tailwater properies: Trapezoidal Channel
Siocpe 0.004000 fug Mannings Coefficient 0.050
Depth 1.50 ft Left Side Slope 8 H:V
Right Side Siope 3 H:V Bottom Width 4.00 fi
Tallwater conditions for Design Storm.
Discharge 28.29 cfs Bottom Elevation 617.12 ft
Depth 1.50 fi Velocity 1.76 fu's
Name Description Discharge HW Elev Velocity
Culvert-1 1-24 inch Cireutar 28.289 cfs 621.40 & 9.38 {i/s
Weir Neot Considered N/A N/A NIA

[ow Lond Vlaedod (23005

@ 54’&»{’\»\1 ¢ Peted e st ond] CI”QJCB

jM2317cales\utica082.cvm
11/02/04 04:32:48 PM

Greene & Bradford, Inc.

© Haestad Methods, Inc, 37 Brookside Road  Waterbury, CT 05708 USA

Project Enginger: Greene & Bradford, Inc.
Culverthiaster v1.0

(203) 755-1666 Page 1 of 2



Jsmponent:Culvert-1

Culvert Designer/Analyzer Report
PIPE CULVERT NO, 2

Culvert Summary

Computed Headwater Elevation 621,40 #t Discharge 28.29 cfs
Inlet Controi HW Eiev 621.40 8 Taiiwater Elevation 618.62 #
OCutlet Control HW Elev 621.24 # Control Type Intet Control
Headwater Depth/ Height 1.92

Grades

Upstream lnvert 517.56 fi Downstream Invert - g17.12 ft
Length 44.00 f Constructed Siope 0.010000 ft//t
Hydraulic Profile

Profile CompositeM2Pressure Depth, Downstream - 183 n
Slope Type B Mitd Normmal Depth N/A #t
Flow Regime Subcritical Critical Depth 1838
Velocily Downstream 9.38 fifs Critical Slope 0.013599 it .
Section

Section Shape Circular Mannings Caefiicient 0.013
Section Material Concrete Span 2.00 ft
Section Size 24 inch Rise 200 #1
Number Sections 1

~utlet Control Properties o ; : L PR
Qutlet Cantrol HW Elev 621.24 #t Upstream Velocity Head 1.26 #
Ke 0.20 Entrance Loss 2.25 ft
inlet Control Properties

Inlet Control HW Elev 621.40 # Flow Control Submerged
Inlet Type Groove end wiheadwail Area Fuil 3.1 fF
K 0.00780 HBS 5 Chart 1

M 2.00000 HDS 5 Scaie 2

c 0.02820 Equation Form 1

Y 0.74000

P\o2317cales\Witicals2.cvm

11/02/04 (04:32:48 PM

@ Haestad Methods, Inc.

Greene & Bradferd, inc.

37 Brockside Road  Waterbury, CT 06708 USA

Froject Engineer: Greene & Bradford, Inc.

(203) 755-1666

CujverntMaster v1.0
Page 20of 2




Culvert Designer/Analyzer Report
PIPE CULVERT NO. 2

Anaiysis Component

Storm Event Check Discharge 33.58 c¢fs
Peak Discharge Method: User-Specified
Design Discharge 28.28 cfs Check Discharge 33.58 cfs
Tailwater propedies: Trapezoidal Channel
Slope 0.004000 fu/ft Mannings Coefficient 0.050
Depth .62 ft Left Side Stope 8 H:v
Right Side Slope 3 H:V BHottom Width 4.00 ft
Tailwater conditions for Check Storm.
Discharge 33.58 cfs Botlom Elevation B17.12 ft
Depth 1.62 f Velocity 1.83 fiUs

Name Description Discharge HW Elev Veilocity

Culvert-1 1-24 inch Gircular 33.58cls 622.37 ft 10.87 fi/s
Weir Not Considered N/A NIA NIA

\0231 V\cales\utical92.cvm
11/02/04 G4:32:58 PM

& Haestad Methods, inc.

Greene & Bradford, Inc.,
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Greene & Bradford, Inc.
CulvertMaster v1.0

{203) 755-1666 Page 1 of 2



. smponent:Culvert-1

Culvert Designer/Analyzer Report
PIPE CULVERT NO. 2

Culvert Summary

Computed Headwater Elevation 622.37 fi Bischarge 33.58 cis
Inlet Control HW Elev 522.37 R/ Tailwater Elevation 618.74 ft
Outlet Controt HW Elev 62218 # Control Type inle! Controt
Headwater Depih/ Height 2.40

Grades

Upstream Invert 617.56 i Downstream invert 617,12 #t
Length 44.00 # Constructed Slope 0.010000 f/)t
Hydrautic Profile

Profile CompositeM2Pressure Depth, Downstream 1581 ft
Slope Type L Mild ~ Narmal Depth N/A ft
Flow Regime Suberitical Critical Depth o 199
Velocity Downstream 10.87 fi/s Critical Slope 009117 B
Section

Section Shape Circutar Marnnings Coefficient 0.013
Section Material Concrete Span 200 #
Seclion Size 24 inch Rise 2.00 ft
Number Sections 1

Jutlet Contrel Properties

Qutlet Control HW Elev 62218 ft Upstream Velocily Head 1.78 #
Ke 0.20 Entrance Loss 036 ft
inlet Cantrol Properties

Intet Control HW Elev 62237 Flow Contral Submerged
Iniet Type Groove end wiheadwall Area Full 3.1 1
K :.00780 HDS 5 Chart 1

M 2.,00080 HDS 5 Scale 2

C 0.02920 Equation Form 1

Y 0.74000

j\02317\calesiuticaddz2.cvm

13/02/Q4 04:32:58 PM

® Haestad Methods, inc.

37 Brookside Road  Waterbury, CT 06708 USA

Greene 8 Bradford, Inc.

Froject Engineer; Greene & Bradford, Inc.

(203) 755.1666

CulveriMaster v1.0
Page 2 of 2
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Hydrograph Plot

Hydraftow Hydrographs by Intelisolve

Hyd. No. 5
Area #18
Hydrograph type = Rational Peak discharge = 35.92 cfs
Storm frequency = 50 yrs Time interval = 1 min
Drainage area =15.2 ac Runoff coeff. = 0.4
intensity = 5.916 inthr Time of conc. (Tc) = 20 min
iDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 64,658 cuift
5 - Rational - 50 Yr - Qp = 35.92 cfs
40 S
30 / N
“‘e | \
o 3N
<

T/ ™~
N

0 6 12 18 24 30 36 42 48..54 60

Time (min)
/ Hyd. 5




Hydrograph Plot

Hyd. No. 6§
Area #18

Hydrograph type
Storm frequency
Drainage area
Intensity

IDF Curve

n#gun

Rational
100 yrs
15.2 ac
6.966 infhr

Northeast.idf

Hydraflow Hydrographs by |ntelisolve

Peak discharge = 42.30 cfs
Time interval =1 min
Runoff coeff. = 0.4
Time of conc. (T¢) = 20 min
Asc/Rec limb fact =1/2

Hydrograph Volume = 76,135 cuft

50
40 / ‘\\
w 30 / BN
T / N
S / N
,4/ ‘\\
10 <
.0 _
6 12 18 24 30 36 42 48 54 60
Time (min)
# Hyd. 5




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 17
DS CULVERT 2
Hydrograph type = Combine Peak discharge = 60.52 cfs
Storm frequency = 50 yrs Time interval = 1 min
Inflow hyds. = 5,16
Mydrograph Volume = 104,483 cuft
17 - Combine - 50 Yr - Qp = 60.52 cfs
80 -

Q cfs

0

Time (min) -
/ Hyd. 5 / Hyd. 16 / Hyd. 17




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 17
DS CULVERT 2
Hydrograph type = Combine o Peak discharge = 71.34cfs
Storm frequency = 100 yrs Time interval = 1 min
inflow hyds. = §,16 - B
Hydrograph Volume = 122,933 cuft
17 - Combine - 100 Yr - Qp = 71.34 cfs
80

o M
e ] ’/\\ \
~L TR
‘K%&q h
24 30 36 42 48 54 60

Time (min)
Z Hyd. 5 F Hyd. 16 /s Hyd, 17




Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 18
DITCH CULV 2 & CULV ES
Hydrograph type = Reach Peak discharge = 57.27 cfs
Storm frequency = 50 yrs : Time interval = 1 min _
Inflow hyd. No. = 17 Section type = Trapezoidal
Reach length = 45001t Channel slope = 01%
Manning's n = 0.050 Bottom width = 5.0ft
Side slope = 4.5:1 Max. depth = 3.01t
Rating curve x = 0.381 Ratingcurve m = 1.282
Ave. velocity = 1.77 Routing coeff. = 0.2633
Modified Att-Kin routing method used. Hydrograph Velume = 105,732 cuft
18 - Reach - 50 Yr - Qp = 57.27 cfs
80
60 / _
o / - V\
. NN
0.0 6.7 134 20.1 26.8 33.5 40.2 469 536 60.3 67.0
Time (min)
/ Hyd. 17 . / Hyd. 18

Chisanel !ﬁ‘c/)'%f?’/ 2.2




Hydrograph Plot

Hydraftow Hydrographs by Intelisolve

Hyd. No. 18
DITCH CULV 2 & CULV ES _
Hydrograph type = Reach Peak discharge = 67.82 cfs
Storm frequency = 100yrs Time interval = 1 min
Inflow hyd. No. = 17 Section type = Trapezoidal
Reach length = 450.0 ft Channel slope = 01%
Manning's n = 0.050 Bottom width = 50
Side siope = 4.5:1 Max. depth = 3.0ft
Rating curve x = (.381 Ratingcurvem = 1.282
Ave. velocity = 1.86 Routing coeff. = 0.2740
Modified Al-Kin routing method used. Hydrograph Volume = 124,344 cuft
18 - Reach - 100 Yr - Qp = 67.82 cfs
80
o AR
B 40 0 \ N
] ;/ \%
/ N
’ | \§\
0
0.0 6.7 134 20.1 26.8 33.5 40.2 469 53.6 60.3 67.0
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US DITCH @ DS PIPE CULVERT NO. E5
Worksheet for Trapezoidal Channel

Project Description

Project File \02317\calcs\projectt.fm?2

Worksheet US Ditch @ DS PIPE CULVERT NO. ES
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeefficient 0.050

Channel Slope 0.001400 ftift
Left Side Slope 6.00 M.V
Right Side Slope 3.00 H:V
Bottorn Width 4.00 ft
Discharge 57.27 ft'/s
Results

Depth 2.58 - ft

Flow Area 40.28 fi?
Wetted Perimeter 27.85 fi

Top Width 27.22 ft
Critical Depth 1.22 ft
Critical Slope 0.040801 fi/ft
Velocity 1.42 fifs
Velocity Head 0.03 ft
Specific Energy 261 fi
Froude Number 0.21

Flow is subcritical,

Nov 17, 2004

11:16:52

. None -
Haestad Methods, Inc. 37 Brookside Road  Waterhury, CT 06708  (203) 755-.1666

FlowMaster vd.,1c
Page 1 of 1




US DITCH @ DS PIPE CULVERT NO. E5

Worksheet for Trapezoidal Channel

Project Description

0231 7\calcs\projectt.fm2

Project File

" Worksheet US Ditch @ DS PIPE CULVERT NO.ES -
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Mannings Coefficient 0.050
Channel Slope 0.001400 fi/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 it
Discharge 67.82 ft*/s
Results
Depth 277 . 1t
Flow Area 45.70 2
Wetted Perimeter 29.64 ft
Top Width 28.96 ft
Critical Depth 1320 ft
Critical Slope 0.038867 itht
Velocity 1.48 fi's
Velocity Head 0.03 ft
Specific Energy 2.81 ft
Froude Number 0.21

Flow is subcritical.

MNov 17, 2004

11:17:17

Haestad Methods, Inc.

None
37 Brookside Road Waterbury, CT G6708B

(203) 755-1666

FtowMaster v4.tc
Page 1 of 1
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 6

Area #20

Hydrograph type - = Rational S Peak discharge = .7.35 cfs
Storm frequency = 50yrs - Time interval - "= 1 min
Drainage area =2.2ac - Runoff coeff. = 0.52
Intensity = 6.548 in/hr e Time of conc. (Tc) = 16 min
IDF Curve = Northeast.idf - Asc/Rec limb fact =172

Hydrograph Volume = 18,581 cuft

6 - Rational - 50 Yr-Qp =7.35cfs -

8

) /\\

U / '\\
cc; 4 A . Ny,

2 ‘,/ \\
0 ™
0.0 48 96 144 192 24.0 28.8 33.6 384 43.2 48.0

Time (min)
/ Hyd. 6




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 6
Area #20
Hydrograph type = Rational Peak discharge = 8.66¢fs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =2.2ac Runoff coeff. = 0.52
intensity = 7.715 in/hr Time of conc. (Tc) = 16 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 12,478 cuft
6 - Rational - 100 Yr - Qp =:8.66 cfs
10
8 m‘w .
/ | \x

n 6 -

S / N

o / N\

% N

/ N

2/ =

0.0 4.8 96 144 19.2 24.0 28.8 336 384 43.2 48.0
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US PIPE CULVERT NO. E5

Worksheet for Trapezoidal Channel

Project Description

Project File F\02317\calcs\projecti.fm2
Worlsheet US PIPE CULVERT NO. E5
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.004600 ft/ft
Left Side Slope 5.00 H:V
Right Side Slope 5.00 H:V
Bottom Width 2.00 ft
Discharge 7.35 ft's
Results

Depth 0.88 ft

Flow Area 5.67 ft?
Wetted Perimeter 11.01 ft

Top Width 10.84 ft
Critical Depth 0.50 ft
Critical Siope 0.054067 i/t
Velocity 1.30 fifs
Velocity Head 0.03 ft
Specific Energy 0.91 ft
Froude Number 0.32

Flow is subcritical.

Nov 17, 2004

11:15:10

Haestad Methaods, Inc.

None
37 Brookside Road  Waterbury, CT 06708

{203) 755-16686

FlowMaster v4.1¢
Page 1 of 1



US PIPE CULVERT NO. ES
Worksheet for Trap_ezoidai Channel

Project Description

Project File 02317 cales\projectt fm2
Worksheet US PIPE CULVERT NO. E5
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope £.004600 ftft
Left Side Siope 5.00 H:V
Right Side Slope 500 H:V
Bottom Width 2.00 ft
Discharge 8.66 ftils
Resuits

Depth 0.95 ft

Flow Area 6.41 ft?
Wetted Perimeter 11.89 it

Top Width 11.50 ft
Critical Depth 0.55 it
Critical Slope 0.052854 fi/ft
Velocity 1.35 ft/s
Velocity Head 0.03 ft
Specific Energy 0.28 ft
Froude Number 0.32

Fiow is subcritical.

Nowv 17, 2004

11:15:28

None

Haestad Methods, Inc, 37 Brookside Road  Waterbury, CT 06708

(203) 755-1866

FlowMaster v4.1c
Page 1 of 1




Culvert Designer/Analyzer Report
PIPE CULVERT NO. E5

~nalysis Component

Stonm Event

BPesign Discharge 7.35 cfs
Peak Discharge Method: User-Specified
Pesign Discharge 7.35 cfs Check Discharge 8.66 cifs
Tailwater properlies: Trapezoidal Channel
Siope 0.004600 ft/ft Mannings Coefficient 0.050
Depth 0.76 Lefi Side Slope 6 H:V
Right Side Siope 3 H:V Bottom Width 4.00 ft
Tailwater conditions for Design Storm.
Discharge 7.35 cfs Bottom Elevation 615.74 #t
Depth 0.76 ft Vetocity 1.29 ftfs
Name Deseription Discharge HW Elev Velocity
Culveri-1 1-24 Inch Circular 7.35¢cls 618.18 1t 7.38 fis
Weir Not Considered N/A N/A N/A

o231 calcs\uticala2.cvim
11/03/04 0B:47:52 AM

© Haestad Methods, Inc.

Greene & Bradford, Inc.
37 Brookside Road Waterbury, CT 06708 USA

Peoject Engineer: Greene & Bradford, inc.
CulveriMaster v1.0

(203) 755-1666 Page 1 of 2



Culvert Designer/Analyzer Report
PIPE CULVERT NO. E5

smponent, Culvert-1

Culvert Summary

Computed Headwater Elevation 618.18 # Discharge 7.35 cfs
Inlgt Control HW Elev 618.14 ft Tailwater Elevation 616.80 f
Outlet Contral HW Elev 61818 ft Controf Type QOutlet Control
Headwater Depth/ Height 0.1

Grades

Upstream Invert 616.77 # Downstream {nvert §15.74 ft
Length 69.00 ft Constructed Slope 0.014928 fufi
Hydraulic Profile

Profile 32 Depth, Downstream - 0.71 ft
Siope Type ) Steep Narmal Depth 0.70 ft
Flow Regime Supercritical Critical Depth ~ 096 ft
Velocily Downstream 7.38 fs Critical Slope ¢ 0.004801 fft-
Sectlion

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 200 f
Section Size 24 inch Rise 2.00 #t
Number Sections 1

sutlet Control Properties

Qutlet Contral HW Elev 618.18 f#t Upstream Velocily Head 0.37 &
Ke 0.20 Enfrance Loss a.07 &
inlet Control Properies

Inlet Controf W Elev 618.14 #t Fiow Control tnsubmerged
inlet Type Groove end w/headwall Area Full 3.1 ft*
K 2.00780 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

C 0.02920 Equation Farm 1

Y 0.74000

J\3231 Vicalcs\utica082.cvm

11/00/04 08:47:52 AM

® Hzestad Methods, inc.

Greene & Bradiord, Inc.

Project Engineer: Greane 8 Bradford, Ine.

37 Brookside Read  Waterbury, CT 08708 LISA (203} 755-1666

CulvertMaster v1.0
Pagae 2 ot 2




Culvert Designer/Analyzer Report

PIPE CULVERT NO. ES

Analysis Component
Starm Event Check Discharge 8.66 cfs
Peak Bischarge Method: User-Specified
Design Bischarge 7.35 cfs Check Discharge 8.66 ofs
Tailwater properties: Trapezoidal Channel
Slope 0.004600 /R Mannings Coefficient 0.080
Depth 0.83 fi Left Side Slope 6 H:V
Right Side Slope 3 H:V Botlom Width 400 H
Tailwater conditions for Check Storm.
Discharge 8.66 cfs Bottom Elevation 515,74 ft
Depth 083 0 Velogily 1.35 fi/s
Name Description Bischarge HW Elev Velocity
Culven-t 1-24 inch Circutar B.66 cfs 618.32 fi 7.68 fifs
Weir Not Considered NiA NiA N/A

Low (ot Elevato” 62,80

@ Sfetior

j:AD2317\calcs\utical92.cvm
11/03/04 08:47:43 AM @ Haestad Methods, inc.

B39 -

Greeng & Bradford, Inc.
37 Brookside Road  Waterbury, ©T 06708 USA

castpomd/ T-8Y

Project Engineer: Greane & Bradford, Ing.
CulveriMaster v1.0

(203) 755-1666 Page 1 of 2



omponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. ES

Culvert Surnmary

Compuled Headwater Efevation 618.32 # Discharge 8.66 cfs
Inlet Control HW Elev 618.28 ft Taiwater Elevation 616.57 1
Qutlet Control HW Elev 51832 #t Conirol Type Cutlet Control
Headwater Depth/ Height 0.78

Grades

Upstream invert 616.77 # Downstream Invert 615,74 it
Length 68.00 f Constructed Slope 0.014928 f/ft
Hydraulic Profile

Profile 52 Depth, Downstream 0.78 #
Slope Type Steep Normal Depth 0.77 1
Flaw Regime Supercritical Criticat Depth 1.05 ft.
Velacity Downstream 7.68 fis - Gritical Slope 0.004980 ftHit- -
Section

Section Shape Circular Mannings Coefiicient 0.013
Seclion Materiat Concrete Span 2.00 ft
Seclion Size 24 inch Rise 2.00 ft
Number Sections 1

Jutiet Control Properties . L
Outiet Controi HW Elev 618.32 # Upstream Velocity Head 042 ft
Ke 0.20 Entrance Loss 0.08 ft
inlet Control Properties

Inlet Control HW Elev 618.28 # Flow Cantrol Unsubmerged
inlet Type Groove end w/headwalt Area Full 31 f?
K 0.00780 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

C 0.02920 Equation Form 1

Y 0.74000

0231 7\eaics\wticatd2.cvm

11/03/04 08:47.43 AM

©® Haestad Methods, Inc.

Greene & Bradford, Inc.

Project Engineer: Greene & Bradford, Inc.

37 Brookside Road  Waterbury, C7 06708 USA  {203) 755-1666

CulvertMaster vi.0
Page 2 af 2
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

‘Hyd. No. 7

Area #26

Hydrograph type = Rational Peak discharge = 3.56 cfs
Storm frequency = 50 yrs Time interval = 1 min
Drainage area = 1.6 ac Runoff coeff. = 0.29
Intensity = 7.819 in/hr Time of conc. (Te) = 10 min
IDF Curve = Northeast.idf ' Asc/Rec limb fact = 1/2

Hydrograph Volume = 3,204 cuft

7 - Rational - SOIY"r - QP = 3-56 cfs

-

Q cfs
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Time (min)
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 7

Area #26

Hydrdgraph type © = Rational =~ Peak discharge - = 4.18cfs ...
Storm frequency = 100yrs Time interval = 1 min
Drainage area =1.6 ac Runoff coeff. = (.29

Intensity = 9.189 infhr Time of conc. (Tc) = 10 min

IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2

Hydrograph Volume = 3,765 cuft

7 - Rational - 100 Yr - Qp =4.18 cfs
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 19
DS CULVERT E5
Hydrograph type = Combine Peak discharge = 64.67 cfs
Storm frequency = 50 yrs Time interval = 1 min
inflow hyds. = 6,7, 18
Hydrograph Volume = 119,527 cuft
19 - Combine - 50 Yr- Qp = 64.67 cfs
80

60

Wk
40 / e \‘k\\\
20 - : \‘\
0.0 6.7 13.4 20.1 26.8 33.5 40.2 48.9 53.6 60.3 67.0

Time (min):
/ Hyd. 6 / Hyd. 7 / Hyd. 18 / Hyd. 19
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Hydrograph Plot

Hydraflow Hydrographs by intelisoive

Hyd. No. 19
DS CULVERT E5 _
Hydrograph type = Combine Peak discharge = 76.62 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. = 6,7,18 - '
Hydrograph Volume = 140,587 cuft
19 - Combine - 100 Yr - Qp = 76.62 cfs
80

” / \
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DS DITCH @ DS PIPE CULVERT NO. E5

Worksheet for Trapezoidal Channel

Project Description

Froject File 0231 7\calcs\project1.fm2
Worksheet DS Ditch @ DS PIPE CULVERT NO. E5
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channe! Depth

Input Data

Mannings Coefiicient 0.050

Channel Slope 0.001400 ft/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4,00 ft
Discharge 64.67 ft'ls
Resufts

Depth 2.72 ft

Flow Area 4410 ft?
Wetted Perimeter 29.12 ft

Top Width 28.46 f
Critical Depth 1.28 ft
Critical Slope 0.040128 fu/it
Velocity 1.47 fils
Velocity Head 0.03 ft
Specific Energy 275 ft
Froude Number 0.21

Fiow is subcritical.

Nov 17, 2004

111829

Haestad Methods, inc.

None
37 Brookside Read  Waterbury, CT 06708

(203) 7551666

FlowMaster v4.,1¢c
Page 1 af 1




DS DITCH @ DS PIPE CULVERT NO. E5

Worksheet for Trapezoidat Channel

Project Description

Project File jA02317\calcs\project!.fm2
Worksheet DS Ditch @ DS PIPE CULVERT NO. E5
Fiow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.050

Channel Siope 0.001400 f/ft
Left Side Slope 6.00 H:V
Right Side Siope 3.00 H:V
Bottom Width 4.00 ft
Discharge 76.62 /s
Results

Depth 2.92 ft

Flow Area 50.06 ft*
Wetted Perimeter 31.00 ft

Top Width 30.28 ft
Critical Depth 1.40 ft
Critical Slope 0.039209 f/it
Velocity 1.53 fi/s
Velocity Head (.04 ft
Specific Energy 2.96 ft
Froude Number 0.21

Flow is subcritical.

Nov 17, 2004

11:18:46

Haestad Methods, Inc.

None
37 Brookside Road  Waterbury, CT 05708

{203) 755-1666

FlowMaster v4.1c
Page 1 of 1



US DITCH @ DS PIPE CULVERT NO. E6

Worksheet for Trapezoidal Channel

Project Description

Project File 02317 cales\projectt.fm2
Worksheet US Ditch @ DS PIPE CULVERT NO. ES
Flow Element Trapezoidal Channei
Method Manning's Formula
Salve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.008200 fu/ft
Left Side Slope 5.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 64.67 ft'/s
Results

Depth 1.97 ft

Flow Area 25.32 ft?
Wetted Perimeter 22.20 ft

Top Width 21.72 ft
Critical Depth 1.29 ft
Critical Slope 0.040126 fi/ft
Velocity 2.55 ft/s
Velocity Head 0.10 ft
Specific Energy 2.07 ft
Froude Number 042

Flow is subcritical.

Nov 17, 2004

131040

Haestad Methods, inc,

None
37 Brookside Road  Waterbury, CT 06708

{203) 755-1666

FlowMastar vd.1c
Page 1 of 1



US DITCH @ DS PIPE CULVERT NO. E6
Worksheet for Trapezoldal Channel

Project Description

Project File J\62317\calcs\project1.fm2
Worksheet - US Ditch @ DS PIPE CULVERT NO. £6
Flow Element Trapezoida! Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.006200 ft/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 76.682 /s
Resuits

Depth 2.12 ft

Flow Area 28.73 ft2
Wetted Perimeter 23.61 ft

Top Width 23.09 ft
Critical Depth 1.40 ft
Criticat Slape 0.039208 /it
Velocity 267 fi/s
Velocity Head 0.11 ft
Specific Energy 223 ft
Froude Number 0.42

Flow is subcritical.

Nov 17, 2004 None FlowMaster v4.1¢c
13;10:58 Haestad Methods, Ing. 37 Brookside Read  Waterbury, CT 08708 (203} 755-1666 Page 1 of 1



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 20
DITCH CULV E5 TO CULV ESB
Hydrograph type = Reach Peak discharge = 51.72cfs -
Storm frequency = 50 yrs Time interval = 1 min
Inflow hyd. No. = 19 Section type = Trapezoidal
Reach length = 111251t Channel slope = 0.1%
Manning's n = (.050 Bottom width = 50ft
Side slope = 4.5:1 Max. depth = 3.0ft
Rating curve x = 0.381 Ratingcurvem = 1.282
Ave. velocity = 1.43 Routing coeff. = 0.0940
Modified Att-Kin routing method used, Hydragraph Volume = 123,541 cuft
20 - Reach - 50 Yr - Qp = 51.72 cfs
80
60
o
T 40 O\
¢
20 AN \\\
00 9.7 194 291 38.8 485 58.2 67.9 77.6 87.3 97.0
Time (min)
/ Hyd. 19 /Z Hyd. 20




Hydrograph Plot

Hydraflow Hydrographs by Intefisclve

Hyd. No. 20

DITCH CULV E5 TO CULV E6

Hydrograph type = Reach Peak discharge = 61.91 cfs
Storm frequency = 100 yrs Time interval = 1 min

Inflow hyd. No. = 19 Section type = Trapezoidal

Reach length = 111256 S .+ Channel slope = 0.1%
Manning's n = (.050 ' Botiom width = 5.0ft

Side slope = 4.5:1 Max. depth = 3.0f

Rating curve x = 0.381 Rating curve m - -=.21.282

Ave. velocity = 1.49 Routing coeff. = 0.0982
-.Modified Att-Kin routing method used. S : 2 : Hydrograph Volume = 145,108 cuft

20 - Reach - 100 Yr - Qp = 61.91 cfs
T
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g 40 / \ \
20
| / . | \

L N

0 _JM.LT;""""‘E:‘
0.0 94 188 282 376 47.0 56.4 658 75.2 B4.6

Time (min)
/ Hyd. 19 / Hyd. 20

94.0

!
Depttr af Shafon/ BEZ 100 = bIsTH ¥ 255" = /%2

G plwstren 62 36K (esttbord £ -69)

Depth ok shhonl 812100 6ap.30'+ 255 = GIhTS
G Fvaen €100 P [ Fastormnd T-80)



PROJECT NUMBER:_ @2 313 O §

La Salle Yoy (A e
GREENE & BRADFORD, INC,  PESCRIPTION!

3501 Constitution Drive CALCULATED BY:__ule DATE: lﬁlwl@'
Springfield, HHlinocis 62707

(217) 793-8844 CHECKED BY: DATE:
(217) 793-6227 Fax 0
www.greensandbradford.com SHEET: I OF:

i z. TS 8 S0 BG Gt o

;,%b

e mm - m, 23824 /mssw # /@ceﬁ )= mwm

? ™ w ws.o & /m;s&,o 4;; /wm}_.._ /, 02 @eves

m .@# 5e m@% - 5”*“"”"»)




TRB5 Tc Worksheet

paget

Hyd. No. 9

Area #8
Storm frequency = yrs

Sheet Flow
Manning's n-value =0.011
Flow length =18.0 ft
Two-year 24-hr precip. =3.251in
Land slope =21 %
Travel Time ...cveccorrivvciiicersermsenseessan = 0.3 min

Shallow Concentrated Flow

Flow length =0t

Watercourse slope =0.0%

Surface description = Paved

Average velocity =0.00ftfs R
Travel Time ....cccceeveerrneee wiremrmnersemseeeee = 0.0 WMIN

Channel Flow
Cross section flow area = 4.4 sqft

Wetted perimeter =981t
Channel slope =0.8%
Manning's n-value = 0.050
Velocity = 1.61 fi/s
Flow length =1062.5 it
Travel Time ....cvvevicievnrericesreesressasnas e =41.0 min

Total Travel Time, Tc ............. I =11.3 min

Hydrafiow Hydrographs by Intelisolve



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 8
Area #24
Hydrograph type = Rational Peak discharge = 7.12 cfs
Storm frequency = 50 yrs Time interval = 1 min
Drainage area =1.9ac Runoff coeff. = 0.51
Intensity = 7.501 inthr Time of conc. (Tc) = 11.3 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 7,237 cuft
8 - Rational - 50 Yr-Qp =7.12 cfs
8 _
6 /| /\‘\\ S
S, / .
o / o
4 : \

o)

0/
0.0 34 6.8 102 136 17.0 204 23.8 27.2 30.6 34.0
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Hydrograph Plot

Hydraflow Hydrographs by Infelisolve

Hyd. No. 8

Area #24

Hydrograph type = Rational Peak discharge = 8.37 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =1.9ac Runoff coeff. =~ = 0.51
Intensity = 8.824 infhr Time of conc. (Tc) = 11.3 min
IDF Curve = =

Northeast.idf Asc/Rec limb fact 1/2

Hydrograph Volume = 8,513 cuft -

8 - Rational - 100 Yr - Qp = 8.37 cfs

/ B
6 b

// \
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/ <
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0/
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US PIPE CULVERT NO. E6

Worksheet for Trapezoidal Channel

Project Description

Project File V0231 7 \cales\projectl.fm?2
Worksheet LS PIPE CULVERT NO. E6
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.008400 ftfit
Left Side Slope 5.00 H:v
Right Side Siope 5.00 H:Vv
Bottom Width 2.00 ft
Discharge 7.12 ft/s
Results

Depth 0.76 ft

Flow Area 4.43 ft

Wetted Perimeter 8.77 ft

Top Width 962 ft

Critical Depth 0.50 ft

Critical Siope 0.054311 it/ft
Velogity 1.61 fi/s
Velocity Head 0.04 ft
Specific Energy 0.80 ft

Froude Number 0.42

Flow is subcritical,

Nov 17, 2004

11:49:08

HMaestad Methoeds, Inc,

None
37 Srookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1¢
Page 1 of1




US PIPE CULVERT NO. E6

Worksheet for Trapezoidal Channel

Project Description

Project File i\W02317\calcs\project1.fm2
Worksheet US PIPE CULVERT NO. E8
Flow Element Trapezoidal Channel
Method Manning's Formuia
Solve For Channe! Depth

input Data

Mannings Coefficient 0.050

Channel Slope 0.008400 fi/ft
Left Side Slope 5.00 H:V
Right Side Slope 5.00 H:V
Bottom Width 2.00 ft
Discharge 8.37 s
Results

Depth 0.82 ft

Flow Area 5.00 fiz
Wetted Perimster 10.36 ft

Top Width 10.19 fi
Critical Depth 0.54 ft
Critical Slope 0.053100 fi/ft
Velocity 1.68 fi/s
Velocity Head 0.04 ft
Specific Energy 0.86 ft
Froude Number 0.42

Flow is subcritical,

Nov 17, 2004

11:49:24

Haestad Methods, (nc.

Naone
37 Brookside Road  Walerbury, CT 06708

(203) 755-1666

FiowMaster v4.1c
Page 1 of 1



Culvert Designer/Analyzer Report
PIPE CULVERT NO., E6

Analysis Component

Storm Event Design Discharge 7.12 cfs
Peak Discharge Method: User-Specified
Design Discharge 712 cls Check Discharge 8.37 cfs
Tailwater properties; Trapezoidal Channel
Slape 0.004800 fukt Mannings Coefficient 0.050
Depth 0.75 ft Left Side Slope 6 H:V
Right Side Slape I H:V Bottom Width 4.00 ft
Taitwater conditions for Design Storm.
Discharge 7.12 cfs Bottom Elevation £08.80 #t
Depth 075 # Velecity 1.28 fis

Name Deseription Discharge HW Elev Velocity

Culvert-1 1-24 inch Cireuiar 712 cfs 610.43 ft 4.86 fi/s
Weir Not Considered NIA NIA MNIA

10231 Neales\utica082.cvm
11/03/04 0349:27 AM

® Haestad Methods, Inc,

Greene & Bradford, Ine,
a7 Brackside Road  Walerbury, CT 95708 UISA

Project £ngineer: Greene & Bradford, inc.
CulvertMaster v1.0

(203) 755-1666 Page 10of 2




.omponent;Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E6

Cutvert Summary

Computed Headwater Elevation 61043 f Discharge 7.12 cfs
inlet Controt HW Elev 610.39 ft Tailwater Elevation 608.55 #
Cutiet Control HW Elev 610.43 ft Control Type Oullet Control
Headwater Depth/ Height 0.6%

Grades

Upstream Invert 609.04 8 Bownstream Invert G08.8BO ft
L.ength 53.00 ft Constructed Slope 0.004528 fi/ft
Hydraulic Profile

Profile M2 Depth, Downstream 095 fi
Slope Type Miid Normal Depth 0.96 ft
Flow Regime Subcritical Critical Depth 0.85 ft
Velocity Downstream 4.8B6 fi/s Criticat Slope 0.004773 fuit
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.00 ft
Section Size 24 inch Rise 2.00 #
Number Seclions 1

Jutiet Controf Properties

Oullet Control HW Elev 610.43 fl Upstream Velocity Head 0.36 f
Ke 0.20 Entrance 1.0ss 0.07 ft
intet Controt Properties

intet Controi HW Elev 61039 fi Flow Control Unsubmerged
Inlet Type Groove end wiheadwall Area Ful 31/
K 0.606780 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

C 4.02820 Equatlion Form 1

Y 0.74000

p\o23t7\cales\witicad®2.cvm

11/03/04 09:48:27 AM

@ Haestad Methods, inc.

Greene & Bradlord, Inc,

Project Engineer. Greene & Bradford, Inc.

37 Brookside Road  Waterbury, CT 06708 UISA  (203) 755-1866

CulvertMaster v1.0
Page 2 of 2



Culvert Designer/Analyzer Report
PIPE CULVERT NO. E6

Analysis Component

Storm Event Chack Discharge 8.37 cis
Peak Discharge Method: User-Specified
Design Discharge 712 cfs Check Discharge 8.37 cfs
Tailwater properties: Trapezoidal Channel
Slope 0.004600 it Mannings Coefficient 0.050
Depth 081 # Left Side Slope 6 H:V
Right Side Slope I MV Botiom Width 4.00 ft
Taltwater conditions for Check Storm.
Pischarge 8.37 cfy Bottorn Elevation - B08.BO ft
Depth 0.81 ft Veloeity 1.34 /s

Name Description:. . Bischarge HW Elev Velocily

Culvert-1 1-24 inch Circular B.37 cfs 610.56 it 5.13 ft/s
Weir Not Considered NIA N/A NiA

Low Qorrt Flaahon 614004 @

1\0231 M\calcs\tica092.cvm
11/03/04 08:49:36 AM

& Haestad Methods, Inc.

Greene & Bradford, Inc.
37 Brookside Road  Waterbury, CT 06708 USA

Subion B 12409 casippind T~ 8C

Project Engineer: Greeng & Bradford, Inc,
CulvertMaster v1.0

(203) 755.1656 Page 1 aof 2




+mponent;Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E6

Cuiver! Summary

"Gompited Headwater Elavation 610.56 f Discharge 8.37 cfs
Inlet Control HW Elev 610.53 f#t Tailwater Elevation 808.61 ft
OQutlet Controt HW Elev 610.56 ft Control Type Outlet Control
Headwater Depth/ Height 0.76
Grades
Upstream inver 809.04 ft Downstream lnvert 60B.80 #
Length 53.00 ft Constructed Slope 0.004528 #/f
Hydraulic Profite
Profile M2 Depth, Downsiream 1.03 #
Slope Type Mild Nermal Depth 1.06 ft
Flow Regime Subcritical Critical Depth 1.03 ft
Velocity Downstream 513 fi/s Critical Slope 0.004939 fU/ft
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.00 ft
Section Size 24 inch Rise 200 ft
Number Sections 1
Jutlet Control Properties
Quttet Control HW Elev 610.56 fi Upstream Veloclty Head .38 #
Ke 0.20 Entrance Loss 0.08 #
tntet Centrol Properties
Intet Contrel HW Elev 610.53 ft Flow Controt Unsubmerged
intet Type Groove end wheadwali Area Fult 31 #
K 0.60780 HDS 5 Char 1
M 2.00000 HDS 5 Scale 2
C 0.62920 £quation Form 1
Y 0.74000

N0231NMealcs\uticato2.cvim

11/83/04 09:49:36 AM

© Haestad Methods, Inc.

Greene & Bradford, inc,

Project Engineer. Greene & Bradford, inc.

37 Brockside Road  Waterbury, CT 06708 USA  (203) 755-1666

CulveriMaster v1.0
Page 2 0of 2
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Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 9

Area #25

Hydrograph type = Rational - '- Peak discharge = 7.03 c¢fs
Storm frequency = 50 yrs R Time interval =1 min -
Drainage area =26ac ' Runoff coeff. = 0.35
Intensity - = 7.818in/hr o Time of conc. (Tc) = 10 min
IDF Curve = 'Northeast.idf Asc/Rec limb fact = 1/2

Hydrograph Volume = 6,330 cuft

9 - Rational - 50 Yr - Qp =7.03 cfs

(os)
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/N
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Qcfs
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 9
Area #25
Hydrograph type = Rational Peak discharge = 8.27 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 2.6 ac Runoff coeff. = 0.356
Intensity = 9.189 infhr Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 7,430 cuft
9 - Rational - 100 Yr - Qp = 8.27 cfs
10
P,
w 6 S N

/ ™N
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Time (min)
# Hyd. 9




Hydrograph Plot

Hydraftow Hydrographs by Intelisolve

Hyd. No. 21
DS CULVERT E6
Hydrograph type = Combine~ -~ Peak discharge = 53.77cfs =
Storm frequency = 50 yrs I Time interval =1 min
Inflow hyds. = 8,9, 20
Hydrograph Volume = 136,915 cuft
21 - Combine - 50 Yr - Qp = 53.77 cfs
60
50 fﬁ%\\
40 / ﬁ/ \\ e
(0] / .
© 3 / /
7 [/ | \
20 f \
10 : %
mf ' .
[ \..,
]
00 9.6 192 28.8 384 48.0 576 67.2 76.8 864 96.0
Time (min) -

/Z Hyd. 8 '/ Hyd. 9@ # Hyd. 20 / Hyd. 21




Hydrograph Plot

Hydraflow Hydrographs by Intefisolve

Hyd. No. 21
DS CULVERT E6
Hydrograph type = Combine Peak discharge = 64.60 cfs 5
Storm frequency = 100 yrs Time interval = 1 min |
Inflow hyds. = 8,920 ”
Hydrograph Volume = 160,835 cuft
21 - Combine - 100 Yr - Qp = 64.60 cfs
80

RVARN
N

Q cfs

20

1 g R

0.0 794 18.8 282 376 47.0 56.4 65.8 75.2:84.6:94.0

Time (min) ;
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Hydrograph Plot

Hyd. No. 22
DITCH DS CULV EB

Hydrograph type -
Storm frequency
Inflow hyd. No.
Reach length
Manning's n

Side slope

Rating curve X
Ave. velocity

Reach
50 yrs
21
1000.0 ft
0.050
5.0:1
0.934
3.94

Hydraflow Hydrographs by Intelisolve

Peak discharge = 52.44cfs
Time interval =1 min
Section type = Trapezoidal
Channel slope = 0.8%

Bottom width = 50f

Max. depth = 40ft

Rating curve m = 1.293

Routing coeff. = 0.2650

Modified Att-Kin routing method used.

Hydrograph Volume = 138,646 cuft

22 - Reach - 50 Yr-Qp = 52.44 cfs
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 22
DITCH DS CULV E6
Hydrograph type = Reach Peak discharge = 63.06 cfs
Storm frequency = 100 yrs : Time interval = 1 min
Inflow hyd. No. = 21 Section type = Trapezoidal
Reach length = 1000.0 ft Channel slope = 0.8%
Manning's n = (.050 Bottom width = 50ft
Side slope = 5.0:1 Max. depth = 40ft
Rating curve x = 0.934 Ratingcurve m = 1.283
Ave. velocity = 413 Routing coeff. = 0.2761
Modified Att-Kin routing method used. Hydrograph Velume = 162,789 cuft
22 - Reach -100 Yr - Qp = 63.06 cfs
80
60 R
m -".._‘L.“-I :
% .0 A \\
c / |
20 /

0 . . it '“""""’:«_\‘mw.a-.m-,...w
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DS Ditch @ DS PIPE CULVERT NO. E6

Worksheet for Trapezoidal Channel

Project Description

Project File 0231 T\cales\project.fm2
Worksheet DS Ditch @ DS PIPE CULVERT NO. EB
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channe! Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.008400 f/fi
Left Side Slope 5.00 H:V
Right Side Slope 5.00 H:V
Bottom Width 2.00 ft
Discharge 53.77 ft'fs
Results

Depth 1.81 ft

Flow Area 20.03 ft2
Wetted Perimeter 20.47 it

Top Width 2012 ft

Critical Depth 1.30 ft
Critical Slope 0.041284 fi/ft
Velocity 2.68 fi/s
Velocity Head 0.11 ft
Specific Energy 1.92 ft
Froude Number 0.47

Flow is subcritical.

Nov 17, 2004

13:12:15

Haestad Methods, Inc,

None -
a7 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1¢c
Page 1 of 1



DS Ditch @ DS PIPE CULVERT NO. E6

Worksheet for Trapezoidal Channel

Project Description

Project File 02317 cales\projectt . fm?2
Worksheet DS Ditch @ DS PIPE CULVERT NO. EB
Flow Element Trapezoida) Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.008400 ft/it
Left Side Slope 5.00 H:V
Right Side Slope 5.00 H:V
Bottom Width 2.00 ft
Discharge 64.60 /s
Results

Depth 1.85 fi

Flow Area 22.98 ftt
Wetted Perimeter 21.92 ft

Top Width 21.53 ft
Critical Depth 1.41 ft
Critical Slope 0.040265 fi/ft
Velocity 2.81 ft’s
Velocity Head 012 it
Specific Energy 2.08 it
Froude Number (.48

Flow is subcritical,

Nov 17, 2004

13:12:29

Haestad Methods, Ing.

None
37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1c
Page 1 of 1
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TR55 Tc Worksheet

Page 1

Hyd. No. 11

Area #9
Storm frequency = yrs

Sheet Flow
Manning's n-value = 0.
Flow length =126.0 ft
Two-year 24-hr precip. =3
Land slope =1

Travel TIMe .ovviverreenseercninvesnarsanssssarsen

Shallow Concentrated Flow

Flow length =01t
Watercourse slope =0.0%
Surface description = Paved
Average velocity = .. =0.00ft/s. -
Travel TIMe ...cvvenrercrerssisensensens evarne

Channel Flow

Cross section flow area = 3.4 sqgft

Wetted perimeter =891t
Channel slope =06 %
Manning's n-value - - = =0.050
Velocity =1.19 fils
Flow length =219.0 ft
Travel TIime ......cciccriiimmnrenesrassssssenas

Total Travel Time, TC ....ccoveevrinvercsnenen

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot

Hyd. No. 10

Area #6

Hydrograph type = Rational
Storm frequency = 50 yrs
Drainage area =1.8ac -
Intensity = 6.901 infhr
IDF Curve = Northeast.idf

Hydraflow Hydregraphs by Intelisolve

Peak discharge - .= 4.00 cfs - -
Time interval =1 mn.: -
Runoff coeff. - = 0.32 -
Time of conc. (Tc) = 14.1 min
Asc/Rec limb fact =1/2

Hydrograph Volume = 5,072 cuft

Q cfs

10 - Rational - 50 Yr -

Qp =4.00 cfs
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0
00 42 84 126 16.8 21.0

Time (min)
/ Hyd..10

252 294 336 37.8 42.0




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 10
Area #6
Hydrograph type = Rational Peak discharge = 4.71cfs -
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =1.8ac Runoff coeff. = 0.32
Intensity = 8.128 inthr Time of conc. (Tc) = 14.1 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 5,974 cuft
10 - Rational - 100 Yr - Qp = 4.71 cfs
5 .
) //\
o 3 / \\
0 / k\
0 Frfe . _ '
- 0.0 42 84 126 16.8 21.0 252 294 - 336 37.8 42.0
Time (min)
/ Hyd: 10




US PIPE CULVERT NO. E7

Worksheet for Trapezoidal Channel

Project Description

Project File J\02317\calcs\project1.fm2
Worksheet US PIPE CULVERT NO. E7
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.005800 fi/ft
Left Side Slope 6.00 H:V
Right Side Siope 3.00 H:V
Bottom Width 4.00 f
Discharge 4.00 s
Resulis

Depth 0.53 it

Flow Area 3.37 ft*
Wetted Perimeter 8.89 ft

Top Width 8.76 ft

Critical Depih 0.28 ft

Critical Slope 0.060587 fi/ft
Velacity 1.18 ft/s
Velocity Head 0.02 ft
Specific Energy (.55 ft

Froude Number 0.34

Flow is subcritical.

Mov 17, 2004

1415013

Haestad Methods, Inc,

Nene
37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMasier v4.1¢
fage 1 of1



US PIPE CULVERT NO. E7

Worksheet for Trapezoidal Channel

Project Description

Project File 0231 \caics\project!.fm2
Worksheet US PIPE CULVERT NO. E7
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.005800 fi/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 fi
Discharge 4.71 ft?/s
Results

Depth 0.58 it

Flow Area 3.79 ft*
Wetted Perimeter 9.32 ft

Top Width 9.18 it

Critical Depth 0.31 ft

Critical Slope 0.058980 fi/ft
Velocity 1.24 ft/s
Velocity Head 0.02 ft
Specific Energy 0.60 ft

roude Number 0.34

Flow is subcritical,

Nov 17, 2004

14:50:24

Haestad Methods, Inc.

None
37 Bropkside Road  Waterbury, CT 05708

{203) 755-1666

FlowMaster vd.1¢
Page 1 of 1




Culvert Designer/Analyzer Report
PIPE CULVERT NO. E7

JMnaiysis Component

Storm Event Deslgn Discharge 400 cfs
Peak Discharge Method: User-Specified
Design Discharge 4.00 cfs Check Discharge 4.71 cfs
Tailwater properties: Trapezoidal Channel
Siope 0.005800 ft/it Mannings Coefficient 0.650
Bepth 0.53 ft Left Side Slape 8 H:V
Right Side Stope 3 H:V Bottom Width 4.00 #
Tailwater conditions for Design Storm.
Discharge 4.00 cfs Bottom Elevation 620.30 #
Depth 0.53 ft Velocily 1.19 #/s

Name Description Discharge HW Elev Velocity

Culvert-1 1-24 inch Circular 4.00 cfs 621.73 1 4.07 fi/s
Weir Mot Considered N/A N/A NIA

o231 7\calcs\wutica0s82,.cvm

11/17/04 0B:38:16 AM © Haeslad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 LISA

Greene & Bradford, Inc,

Project Engineer: Greene & Bradford, Inc.

(203) 755-1668

Cutverthtaster v1.0
Page 1 of 2



amponent: Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E7

Culvert Summary

Computed Headwaler Elevation 621.73 ft Discharge 4.00 cfs
inlet Control HW Elev G21.69 Tailwater Elevation 620.83 ft
Qutlet Controf HW Efev 6521.73 ft Control Type Gutlet Control
tHeadwater Depth/ Height 0.50

Grades

Upstream Invert 620.72 f Downstream Invert 620.30 #t
Length 131.00 # Constructed Slope 0.003208 fuit
Hydraulic Profile )
Profile M2 Depth, Downstream’ 0.70 ft
Siope Type C Mt!d Normal Depth 0.77 ft
Flow Regime Subcritical Critical Depth R N i
Veiocity Downstream 407 fs _ Critical Slope 0.004481 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrate Span 2.00 #
Seclion Size 24 inch Rise 2,00 ft
Number Sections 1

Jutlet Controt Properties

Outiet Control HW Elev 621.73 ft tUpstream Velocity Head 0.20 &
Ke (.20 Entrance Loss 0.04 &
Inlet Control Properties

Inlet Controt HW Elav 621.69 fi Flow Controi Unsubmerged
inlet Type Groove end w/headwall Area Full 3.1 #°
K 0.00780 HDS 5 Chart H

M 2.00000 HDS 5 Scale 2

[} 0.02920 Equation Form 1

Y 0.74000

POR317\calcs\utical92.cvm

11/17/04 08:38:16 AM

© Haestad Methods, Inc.

Greene & Bradford, Inc,

Project Engineer: Greene & Bradford, Inc.

37 Brookside Road  Waterbury, CT D6708 USA  (203) 755-1668

CulvertMaster v1.0
FPage 2 of 2




Culvert Designer/Analyzer Report
PIPE CULVERT NO. E7

Analysis Component

Storm Event Check Discharge 4,71 cfs

Peak Discharge Method: User-Specified

Design Discharge 4.00 cfs Check Discharge 4.71 cfs

Tailwater properties: Trapezoidal Channel

Slope 0.005800 fiit Mannings Coefiicient 0.050
Depth 058 f teft Side Slope B H:V
Right Side Slope 3 H:V Bottom Widlh 4.00 fi

Tailwater conditions for Check Storm.

Discharge 471 efs Boltom Elevation 620.30 f
Depth 0.58 Velocity . 1.24 fifs
Name Description Discharge HW Etev Velocily
Culvert-1 1-24 Inch Circular 471 cfs 621.82 1 4.27 ftfs
Weir Not Coensidered NIA N/A NIA

Lows Cowdy FPlombon G20 PR €
Stabion 99045 (Westbouad T-%0)

Project Engineer: Greene & Bradfard, Inc.
AB231ealos\uticalo2.cvm Greene & Bradford, Inc, CulveriMaster vi.0
11747104 0B:38:25 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2



smponent: Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E7

Culvert Summary

Computed Headwaler Elevation 621.82 #t Discharge 4.71 cfs
Inlet Cantral HW Elev 621.78 ft Tailwater Elevation 820.88 ft
Outlet Controf HW Elev 621.82 ft Control Type Qutlet Control
Headwater Depth/ Height 0.55

Grades

Upstream tnverd 62072 #t Downstream Invert §20.30 ft
Length 131.00 #t Constructed Slope 0.003206 M
rydraulic Profile

FProfile M2 Bepth, Downstream 0.76 ft
Slope Type Mild Normal Depth 0.84 #
Flow Regime Subcritical ) Critical Depth 076 1t
Velocity Downstream 4.27 fifs Critical Slope - 0.004533 ft/f
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrele Span 200 ft
Section Size 24 inch Rise 2.00 #
Number Sections 1

Jutlet Control Properties ) _ o
Qutlet Control HW Elev 621.82 #t Upstream Velocity Head 0.22 &
Ke 0.20 Entrance Loss 0.04 ft
Inlel Control Properties

Inlet Control HW Elev $21.78 ft Flow Control Unsubmerged

Inlet Type Graove end wheadwall Area Full 3.1 2
K 0.00780 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

C 0.02820 Equation Farm 1

Y 0.74000

in02317calcs\utical92.cvm

11117/G4 08:38:25 AM

© Haestad Methods, [nc.

Greene & Bradford, inc,

37 Brookside Road  Waterbury, CT 08708 USA

Project Engineer: Greene & Bradford, Inc,

(203) 755-1666

CulvertMaster v1.0
Page 2 of 2




Hydrograph Plot

Hydratiow Hydregraphs by Intelisclve

Hyd. No. 23

DITCH CULV 3 TO CULV 4

Hydrograph type = Reach R Peak discharge = 217cfs. ... -
Storm frequency == 50 yrs o Time interval =1 min-. .o
Inflow hyd. No. + = 10 . . Section type = Trapezoidal -
Reach length = 1050.0 ft - Channel slope = 0.2%

Manning's n = (.050 R Bottom width = 5.0ft

Side slope = 4.5:1 : Max. depth = 3.0t

Rating curve x = 0.467 L Rating curve m = 1.282

Ave. velocity = 0.75 ' Routing coeff. = 0.0534

Modified Att-Kin routing method used. - Hydrograph Volume = 5,346 cuft

23 - Reach -50 Yr-Qp =217 cfs

Ry

N

8 60 72 B84 95 108 120

Time {(min)
/ Hyd. 10 / Hyd. 23

Qcfs
- X
~——
cn//“
SR /




Hydrograph Plot

Mydrafiow Hydrographs by Intelisolve

Hyd. No. 23
DITCH CULV 3 TO CULV 4
Hydrograph type = Reach o Peak discharge = 2.69 cfs
Storm frequency = 100 yrs Time interval = 1 min
inflow hyd. No. = 10 - Section type = Trapezoidal
Reach length = 1050.0 ft Channel slope =02%
Manning's n = 0.050 Bottom width = 5.0ft
Side slope = 4.5:1 Max. depth = 3.0ft
Rating curve x = 0467 Rating cuvem = 1.282
Ave. velocity = 0.78 Routing coeff. = 0.0553
Modified Att-Kin routing method used, Hydrograph Volume = 6,286 cuft .
23~ Reach - 100 Yr-Qp = 2.59 cfs
5
g 3 /
o /] \\

00 117 234 351 468 58.5 70.2 81.9 93.6 1053117.0
Time (min)-
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolva

Hyd. No. 11

Area #21

Hydrograph type = Rational Peak discharge = 17.03 cfs
Storm frequency = 50 yrs Time interval = 1 min
Drainage area =0.0ac Runoff coeff. = 0.28
Intensity = 6.729 in/hr Time of conc. (Tc) = 15 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2

Hydrograph Volume = 22,984 cuit

11 - Rational - 50 Yr - Qp =17.03 c¢fs -~

20

15 i, NEE

<

10

Q cfs

N

()]

0 _.
00 45 9.0 135 18.0 225 27.0 31.5 36.0 40.5 45.0

Time (min}
/ Hyd. 11




Hydrograph Plot

Hyd. No. 11
Area #21

Hydrograph ty;ie
Storm frequency

Drainage area
Intensity
IDF Curve

nouwnun

‘Rational
100 yrs
9.0ac

7.927in/hr
Northeast.idf

Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Runoff coeff.

Time of cone. (Tc)

Asc/Rec limb fa

-20.06 cfs
1 min -
0.28

15 min
1/2

HwnH

ct

Hydrograph Volume = 27,088 cuft

Q cfs

11 - Rational -100 Yr - Qp = 20.06 cfs

25
20

)
15 // -
10 / . \\
I .
,/ <<
o

0.0

Time (min)
/ Hyd. 11

45 90 135 18.0 225 27.0 31.5 36.0 40.5 45.0




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 24
CULVERT 4
Hydrograph type = Combine Peak discharge = 18.45 cfs
Storm frequency = 50 yrs Time interval = 1 min
Inflow hyds. = 11,23
Hydrograph Velume = 28,341 cuft
24 - Combine - 50 Yr -Qp = 18.45 cfs
20
15 ; \S —
) : L
<] Y\
00 8.1 16.2 24.3 324 405 486 56.7 64.8 72.9 81.0
Time (min) -
# Hyd. 11 # Hyd. 23 Z Hyd. 24




Hydrograph Plot

Hydraflow Hydrographs by Intelisoive

Hyd. No. 24
CULVERT 4 L
Hydrograph type = Combine Peak discharge = 21.77 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. = 11,23
Hydrograph Volume = 33,374 cuft
24 - Combine - 100 Yr - Qp = 21.77 cfs
25
20
a 15
')
c
10
517
i \X
0 f ..A.....‘--—” ‘“\ I =L o
00 79 158 237 316 395 474 553 632 711 79.0
Time (min)
/ Hyd. 11 / Hyd. 23/ Hyd. 24




US PIPE CULVERT NG. 4

Worksheet for Trapezoidal Channel

Project Description

Project File jA023 Ticalcsiprojectt.fm2
Worksheet US PIPE CULVERT NO. 4
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channe! Slope 0.002100 ft/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottorn Width 4.00 ft
Discharge 18.45 /s
Results

BDapth ©1.43 ft

Flow Area 14.91 ft2
Wetted Perimeter 17.21 ft

Top Width 16.86 ft
Critical Depth 0.67 ft
Critical Slope 0.047851 fi/it
Velocity 1.24 fi/s
Velocity Head 0.02 ft
Specific Energy 1.45 ft
Froude Number 0.23

Flow is subcritical,

Nov 17, 2004

14:52:10

Haestad Methods, Inc.

Mane
37 Brookside Road Waterbury, CT 06708

{203) 7551666

FlowMaster v4.1c
Page 1 of 1




US PIPE CULVERT NO. 4

Worksheet for Trapezoidal Channe!

Project Description

Project File #\02317\cales\project!.fm2
Worksheet US PIPE CULVERT NO. 4
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.050

Channel Slope 0.002100 fi/it
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 21.77 e
Results

Depth 1.54 ft

Flow Area 16.86 ft*
Wetted Perimeter 18.25 ft

Top Width 17.87 ft
Critical Depth 0.74 ft
Critical Slope 0.046724 fi/ft
Velocity 1.28 fils
Velocity Head 0.03 ft
Specific Energy 1.57 ft
Froude Number 0.23

Flow is subcritical,

Nov 17, 2004

14:52:23

Haestad Methods, inc,

None
37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.ic
Page 1 of 1



Culvert Designer/Analyzer Report
PIPE CULVERT NO. 4

~nalysis Component

Storm Event Besign Discharge 18.45 cfs
Peak Discharge Method: User-Specified
Design Discharge 18.45 cfs Check Discharge 21,77 cfs
Tailwaler properties; Trapezoidal Channel
Slope 0.002100 fft Mannings Coefficient 0.050
Depth 1.43 Left Side Siope 6 H:V
Right Side Slope IHV Bottom Width 400 1t
Tailwater conditions for Design Storm,
Discharge 18.45 cfs Bottom Elevation 618.12 ft
Depth 1.43 1l Velocity 1.24 fifs

Name Description Discharge HW Elev Velocity

Culvert-1 1-24 inch Clrcular 18.45 cfs 621.08 ft 7.99 fis
Weir Not Considerad N/A N/A NIA

pozsiVicales\uticadf.cvm
11/03/04 10;25:15 AM

@ Haestad Methods, Inc,

Greene & Bradford, Inc.

37 Brookside Road  Waterbury, CF 06708 USA

Project Engineer: Greene & Bradford, Inc.
CulvertMaster vi.0

(203) 755-1666 Page 1 of 2




Jsmpanent: Culveri-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. 4

Culvert Summary

Computed Headwater Elevation 62108 # Discharge 18.45 cfs
Intet Control HW Elev 521.08 fi Tailwater Elevation 619.55 #
Outlet Control HW Elev 621.08 ft Control Type Qutlet Controt
Headwater Depth/ Height 1.24

Grades

Upstream invert 618.60 & Dowsnstream Invert 618.12 #
Length 47.00 f Caonstructed Slope 0.010213 /it
Hydraulic Profite

Profile 52 Deapth, Downstream 1.38 f
Siope Type Steep Normal Depth 1.36 #
Flow Regime Supercritical Critical Depth 1.55 &
Velocity Downstream 7.898 fis Critical Siope 0.007467 fU/ft
Section )

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 2.00 #
Section Size 24 inch Rise 2.00 #
Number Sections 1

<utlet Controt Properties

Outlet Control HW Elev 6521.08 # Upstream Velocity Head 4,78 ft
Ke 0.20 Entrance Loss 0.16 #
Inlet Controt Properies

tnlet Controf HW Elev 621.08 ft Flow Contral Submerged
inlet Type Groove end wiheadwall Area Fuli 31 @
K 0.00780 HDS 5 Chart 1

Y] 2.00000 HDS 5 Scale 2

c 0.02920 Equation Form 1

Y {.74000

0231 7\caleswticall92.cvm

11/03/04 10:25:15 AM

© Haestad Methods, tnc.

Greene & Bradford, Inc.

Project Engineer: Greene & Bradford, Inc,

37 Brookside Road  Walerbury, CT 06708 LISA  (203) 755-1666

CulveriMaster vi.0
Page 2 of 2



Cuivert Designer/Analyzer Report
PIPE CULVERT NO. 4

~nalysis Component |

Storm Event Check Discharge 2177 cfs

Peak Discharge Method: User-Specified : |

Design Discharge 18.45 cfs Check Discharge 21.77 cfs

Tailwater properties: Trapezoidal Channal

Siope 0.002100 /it Mannings Coefficient 0.050
Depth 1.54 fl Left Side Slope 6 H:V )
Right Side Slope I HV Bottem Width 400 f

Taitwater canditions for Check Storm.

Discharge 21,77 cis Bottom Efevation 618.12 ft i
Depth 1.54 f Velocity © 1,28 fifs
Name Description - Discharge HW Elev Velocity . _
Culvert-1 1-24 Inch Cirgular 21,77 cfs 621.47 & 8.26 ft/s o ' R R
Weir Not Considered NIA N/A N/A o ' T o

@ Sfatow 885400 Suestbosacl }@{5

Project Enginger; Greene & Bradford, Inc.

j:\0231 7\cales\wticald2.cvm Greene & Bradford, Inc. CuivertMaster v1.0
11/03/04 10:25:06 AM @ Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 06708 USA  (203) 755-1666 Page 10f 2



Jmponent:Culvert-1

Culvert Designer/Analyzer Report
PIPE CULVERT NO., 4

Culvert Summary

" Compited Headwater Eievation 621.47 # Discharge 21.77 cofs
Intet Conirol HW Elev 62147 ft Tailwater Elevation 618.66 f
Outlet Control HW Elev 621.40 ft Controt Type inlet Control
Headwater Depth/ Height 1.44
Grades
Upstream Invert 618.60 | Downstream lnvert 618.12 fi
Length 47.00 fi Constructed Slope 0.010213 f/ft
Hydraulic Profile
Profile a2 Depth, Downstream 1.56 fi
Slope Type Steep Normal Depth 1.56 ft
Flow Regime Supercritical Crilical Depth 1.67 ft
Velocity Downstream 8.26 fi/s Critical Slope 0.008980 fi/s
Section
Seclion Shape Circular Mannings Coefficient 0.013
Seclion Materiai Concrete Span 2.00
Saction Size 24 inch Rise 2.00 #
Number Sections 1
Jutlet Control Properties
Outlet Contrel HW Elev B21.40 fi Upstream Velocily Head 0.94 fi
Ke 0.20 Entrance Loss 0.19 fi
inlet Control Properties _
intet Controt HW Elev 62147 f Flow Controf Submerged
inlet Type Groove end wheadwall Area Full 31 f?
K 0.00780 HDS 5 Chart 1
M 2.000G0 HDS 5 Scale 2
Cc 0.02920 Equation Form 1
Y 0.74000

FAD2317\calcs\utical®2 .cum

1103104 10:25:06 AM

Froject Engineer; Greene & Bradford, Inc.

Greene B Bradford, Inc.
© Hasstag Methods, inc, 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1866

CuivertiMaster v1.0
Page 2 of 2
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 12
Area #22
Hydrograph type = Rational ' Peak discharge =:21.34 cfs -
Storm frequency = 50 yrs : Time interval = 1 min
Drainage area = 8.8 ac o Runoff coeff. ~ = 0.36
Intensity = 6.729 infhr Lo Time of conc. (Tc) = 15 min
IDF Curve = Northeast.idf ' Asc/Rec limb fact =1/2
Hydrograph Volume = 28,812 cuft
12 - Rational - 50 Yr - Qp = 21.34 cfs
25
20 \\\ —
o 15 / - ™,
5 /o N
& 10 // \\
5L/ NG

0 ;

0.0 45 9.0 135 18.0 225 27.0 315 36.0 40.5 45.0
Time (min)

/ Hyd. 12




Hydrograph Plot

Hydrafiow Hydrographs by Intelisolve

Hyd. No. 12
Area #22
Hydrograph type = Rational _ Peak discharge = 25.14 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 8.8 ac Runoff coeff. = (.36
Intensity = 7.927 infhr Time of conc. (Tc) = 15 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 33,941 cuft
12 - Rational - 100 Yr - Qp = 25.14 cfs
30
25 AN
20 / \-\ —
é 15 / :
o N
5 /- ™.

0.0 45 9.0 .135:18.0 225 27.0 31.5 36.0 405 45.0

Time (min)-
/ Hyd. 12




Hydrograph Plot

Hydraftow Hydrographs by Intelisolve

Hyd. No. 25

DS CULVERT 4

Hydrograph type = Combine Peak discharge = 39.79c¢fs - -
Storm frequency = 50 yrs Time interval ‘=1 min -
Inflow hyds. = 12, 24 R

Hydrograph Volume = 57,152 cuft

25 - Combine - 50 Yr - Qp = 39.79 cfs
40 m
wl |/ .
20 / " \
10 ,/ — N
L 2 -
00 67 134 20.1 26.8 335 40.2 46.9 53.6 60.3 67.0

Time {min)
S/ Hyd. 12/ Hyd 24 / Hyd. 25

Q cfs




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 25
DS CULVERT 4
Hydrograph type = Combine . Peak discharge = 46.91 cfs.
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. = 12, 24 .
Hydrograph Volume = 87,315 cuft
25 - Combine - 100 Yr - Qp = 46.91 cfs
50
40 /
» 30
Q
C
0 A - N i —__.
.. 0.0 66 13.2:19.8: 264 33.0. 396 46.2 52.8 594 66.0
Time (min):
/ Hyd. 12 / Hyd. 24 / Hyd. 25




DITCH SECTION -

Worksheet for Trapezoidal Channel

Project Description

Project File j\02317\calcs\project1.fm2
Worksheet DITCH SECTION
Flow Element Trapezoidal Channel
Method Manning's Formula
Sclve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.011400 ft/ft
Left Side Slope 8.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4,00 ft
Discharge 39.79 f*/s
Results

Depth 1.38 ft

Flow Area 14.08 ft*
Wetted Perimeter 16.75 ft

Top Width 16.41 ft
Critical Depth 1.01 ft
Critical Slope 0.042809 /it
Velocity 2.83 ft/s
Velocity Head 0.12 ft
Specific Energy 1.50 ft
Froude Number 0.54

Flow is subcritical.

Nov 17, 2004

14:53:25

Haestad Meathods, Inc.

None
37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.1¢
Page 1 of 1



DITCH SECTION

Worksheet for Trapezoidal Channel

Project Description

Project File 1\62317\cales\project?.fm2
Worksheet DITCH SECTION
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.050

Channel Slope 0.011400 ft/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottorn Width 4.00 ft
Discharge 486.91 /s
Resulls

Depth 1.49 ft

Flow Area 15.91 fi2
Wetted Perimeter 17.75 ft

Top Width 17.39 ft
Critical Depth 1.10 ft
Critical Slope 0.041840 fyft
Velocity 2.85 fi/s
Velocily Head 0.14 ft
Specific Energy 1.62 fi
Froude Number 0.54

Flow is subcritical.

Nov 17, 2004

14:53:39

Haestad Methods, inc,

None
37 Brookside Road  Waterbury, CT 06708

(203} 755-1668

FiowMaster v4.1c
Page 1 of 1




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 26

DITCH DS CULV 4

Hydrograph type = Reach S Peak discharge = 31.72cfs
Storm frequency = 50 yrs S Time interval =1 min
Inflow hyd. No. = 25 SR Section type = Trapezoidal -
Reach length = 1250.0 ft SN Channelslope = 08%
Manning's n = 0.050 ' : Bottom width = 501t

Side slope = 451 Max. depth = 3.0ft

Rating curve x -~ = 0.888 Ratingcurve m = 1.282

Ave, velocity = 2.61 Routing coeff. = (.1488

Maodified Att-Kin routing method used. Hydrograph Volume = 58,295 cuft

26 - Reach - 50 Yr - Qp = 31.72 cfs
30 />‘§\\ .
1/ NN
AV/ARRNN

ZEEE RN

0.0 81 16.2 243 324 405 48,6 56.7 64.8 72.9 81.0

Time (min)
/ Hyd. 25 7/ Hyd. 26

Q cfs




Hydrograph Plot

Hyd. No. 26

DITCH DS CULV 4
Hydrograph type = Reach
Storm frequency = 100 yrs
inflow hyd. No. = 25
Reach length = 1250.0 ft
Manning's n = 0.050
Side slope = 4.5:1
Rating curve x = (.888
Ave. velocity = 2.74

Hydraflow Hydrographs by Intelisolve

Peak discharge = 37.78 cfs
Time interval = 1 min
Section type = Trapezoidal
Channel slope = 0.8%
Bottom width = 50#

Max. depth = 3.0t
Ratingcurve m = 1.282
Routing coeff. = 0.1553

Modified Att-Kin routing method used.

Hydrograph Volume = 68,605 cuft

26 -Reach - 100 Yr- Qp = 37.78 cfs

50

o/

Q cfs

N
N\

M it

0 : :_' . - i e
0.0 7.9 15.8:23.7 316.395 474 553 632 7

/ Hyd. 25 / Hyd. 26

11 79.0
Time (min)




5]
&\| © GREENE & BRADFORD, INC.
B 3 3501 Constitution Drive

Springfield, Wlinois 62707

(217) 793-8844
(217) 793-6227 Fax

N
<ikll".nfG E“\G www.greeneandbradford.com

PROJECT NUMBER:___Z 3170 §
DESCRIPTION: _L2 % /ly lounty - aq
CALCULATED BY.___WeB  pae: #f3/0p
CHECKED BY: DATE:
SHEET: OF:_

B _?AnEA =y

% ,M.Mq

9‘3/ fecfff

__'_'_””;P,Wm/’ ﬂég/ er:!l:’j . .

D/amwraa @LCM

_: 3;-'71'-54:2:»':9-__? S

| c @ 7 / 2 dﬂ: za) + @M”W )(_’@ = ‘9' 3 ﬁ

e 6? 0= 2,?0 c:ﬂ;

e : l?; 10> /a 7,5 cncf

HElaa

5‘)!-:4704/ 23 74—/474 bf'

dren o

Qo 3/5’ 5/ (;ﬂS

f?wo ‘7‘5 W@”‘




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 13
Area #23
Hydrograph type = Rational Peak discharge = 8.70 cfs -
Storm frequency = 50 yrs Time interval = 1 min
Drainage area =4.3 ac Runoff coeff. = 0.3
Intensity = 6.729 in/hr Time of conc. (Tc) = 15 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 11,746 cuft
13 - Rational - 50 Yr - Qp = 8.70 cfs
/ \\

n 6 —

5 / N

o, / NG

/ ™\

N
N

AN

0
0.0 45 9.0 135 18.0 225 27.0 315 36.0 40.5 45.0
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 13
Area #23
Hydrograph type = Rational * e Peak discharge = 10.25¢fs -~
Storm frequency = 100 yrs Time interval =1 min
Drainage area =43 ac Runoff coeff. = 0.3
Intensity = 7.927 in/hr Time of conc. (Tc) = 15 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 13,837 cuft
13 - Rational - 100 Yr - Qp = 10.25 cfs
15
2 \
T )
o N
% / | B

0.0 45 9.0 135 18.0 22.5 27.0 315 36.0 40.5 45.0
Time (min)
/ Hyd. 13




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 27
DITCH AT STA 874+00
Hydrograph type = Combine _ Peak discharge = 38.51cfs
Storm frequency = 50 yrs Time interval = 1 min
Inflow hyds. = 13, 26
Hydrograph Volume = 70,041 cuft
27 - Combine - 50:Yr - Qp = 38.51 cfs
40

i .

30 /;/ \

2
T

. 0 ol e e
0.0 7.8 156234 31.2. 39.0 46.8 546 624 70.2 78.0
Time (min)

/ Hyd. 13/ Hyd. 26  / Hyd. 27




Hydrograph Plot

" Hydraflow Hydrographs by Intefisolve '

Hyd. No. 27

DITCH AT STA 874+00 | _ _ B
" Hydrograph type = Combine ~ Peakdischarge = 45.84 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. = 13, 26
Hydregraph Volume = B2,442 cuft
27 - Combine - 100 Yr - Qp = 45.84 cfs
50

o /TN
NEN/20\\
/TN

20
/

Qcfs

R SR

0.0 76 152 22.8 304 38.0 456 53.2 60.8 684 76.0

Time (min)
# Hyd. 13 / Hyd. 26 / Hyd. 27
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Hydrograph Plot

Hydraflow Hydrographs by Intelisclve

Hyd. No. 28
AREA #4
Hydrograph type = Rational R Peak discharge ' = 5.57 cfs
Storm frequency = 50 yrs R Time interval ~ = 1 min
Drainage area  =2.2ac R Runoff coeff. = 0.33
Intensity o= 7.819in/hr Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf ' Asc/Rec limb fact = 1/2
Hydrograph Volume = 5,016 cuft
28 - Rational - 50 Yr - Qp = 5.57 cfs
6
5
) o
e} / |
2 / \\
1 / \\
0 _ A
0 3 6 9 12 15 18 21 24 27 30
Time (min)
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 28
AREA #4
Hydrograph type = Rational Peak discharge = 6.55cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =22ac Runoff coeff. = 0.33
Intensity = 9,189 inthr Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact. = 1/2
Hydrograph Volume = §,885 cuft
28 - Rational - 100 Yr - Qp = 6.55 cfs
8
o
e} \\
2

0 3. 6 9 12 15 18 21: 24. 27 30

Time {min)
/ Hyd. 28




Culvert Designer/Analyzer Report
PIPE CULVERT NO. 10

Analysis Component

Storm Event Check Discharge 6.55 cfs
Peak Discharge Method: User-Specified
Design Discharge 5.587 cfs Check Discharge 6.55 cfs
Tailwater properties: Trapezoidal Channel )
Slope 0.004600 fi/ft Mannings Coefficient 0.050
Depth 0.77 Lefl Bide Stope I H:V
Right Side Siope 3IH:V Bottom Width 400 fi
Tailwater conditions for Check Storm.
Discharge 6.55 cfs Bottorn Elevation §621.85 #
Depth 077 fit Velocity 1.35 ft/s

Name Description Discharge HW Elev / Velocity

Cutven-1 1-15 inch Circular 6.55 cfs s24.411Y  6.051s
Weir Not Considered NIA NIA N/A
, 15,6l £+ @
— Low Yot Plaakey ¢

Sakou 20450 (T ke 179)

\0231 calics\utica082,.cvm
11/03/04 01:15:18 PM

© Haestad Methods, Inc,

Greene & Bradford, Inc.
37 Bropkside Road  Waterbury, CT 06708 USA

Project Engineer: Greene & Bradford, Inc.
CulveriMaster v1.0

(203) 765-1666 Page 1of2



smponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. 10

Culvert Summary

Computed Headwater Elevation 62411 # Discharge 6.55 cfs
Iniet Control HW Elev 624.09 fi Tailwater Elevation 62272 ft
Qutlet Control HW Elev 624,11 # Control Type Qutlet Cantrol
Headwater Depth/ Height 1.59

Grades

Upstream Invert g2212 # Downstream Invert §21.95 #
L.ength 35,00 ft Constructed Slope 0.004857 fi/ft
Hydraulic Profile

Frofile CompositeM2Prassure Depth, Downstream 1.03 #
Slepe Type o Mild Naormal Depth N/A B/
Flow Regime Subcritical Critical Depth 103 #
Velocity Downstream .05 fis . Critical Slope 010177 BME
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 126 H
Section Size 18 Inch Rise 1.25 f1
Number Sections 1

Jutlet Control Properties

Gutlet Control HW Elev 62411 ft ‘Upstream Velocity Head 0.44 ft
Ke 0.50 Entrance Loss : 0.22 i
inlet Control Propedies

iniet Control HW Elev 824.09 ft Flow Control Submerged
ntet Type Square edge w/headwall Area Full 1.2 12
K 0.00880 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

V02317 \calcs\wticall®2.cvm
11/03/04 01411519 PM

© Haestad Methods, Inc.

Greene & Bradford, Inc.

37 Brookside Road  Waterbury, CT 06708 USA  (203) 755.1666

Project Engineer: Greene & Bradford, inc,
CubvartMaster v1.0
Page 2 of 2




Culvert Designer/Analyzer Report
PIPE CULVERT NO. 10

Analysis Component

Storm Event Design Discharge 5.57 cfs
Peak Discharge Method: User-Specified
Design Discharge 557 cfs Check Discharge 8.55 cfs
Tailwater properties: Trapezoidal Channel _ _
Slope 0.004600 /it Mannings Coefficient 0.050
Depth 0.71 ft Left Side Slope I H:V
Right Side Slope A H:V Bottom Width 4.00 fl
Tailwater conditions for Desiga Storm,
Discharge 5.57 cfs Bottom Elevation 621.95 ft
Depth 071 # Velocity 1.29 fi/s

Name Description Discharge HW Elev / Velocity

Culvert-1 1-15 inch Circular 5.57 cfs 623.79 ft"r 563 fifs
Welr Not Considered N{A NIA N/A

j\02317\calcs\uticad92.cvm
110304 011510 PM

& Haestad Methads, Inc.

Greene & Bradford, inc.
37 Brookside Road Waterbury, CT 06708 USA

Froject Engineer: Greene & Bradford, Inc.
CulverdMaster v1.0

{203) 755-1666 Page 1 of 2



smponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. 10

Cuivert Summary

Computed Headwater Elevation 623.79 #t Discharge 5.57 cfs
inlet Control HW Elev 623,77 ft Tailwater Elevation 622.66 #ft
Cutlet Centrol HW Elev 62379 ft Control Type Outlet Control
Headwater Depth/ Height 1.34

Grades

Upstream Invert 62212 # Downstream Inverl 82195 ft
Length 35.00 f Construcled Slape 0.004857 fuft
Hydraulic Profile

Profile ‘M2 Depth, Downstream 0.96 ft
Slope Type it _ _Normal Deplh _ NI_A ft
Flow Regime Subceritical Critica) Depth 086 4 o
Velocity Downstream 5.53 fifs Critical Slope 0.008554 fift. ...
Sectlon .

Section Shape Cirgular Mannings Coeflicient 0.013
Section Material Cancrete Span 1.25 #t
Section Size 15 inch Rise .25 ft
Number Seclions EH

Jutlet Control Properties

Qutlet Contral HWV Elev 623.79 fi Upstream Velocity Head 0.34 11
Ke 0.50 Entrance Loss 017 #t
Iniet Control Praperties

Iniat Control HW Elev 623.77 #t Fiow Control Submerged
Iniet Type Square edge w/headwall Area Full 12 f
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

c 0.03280 Equation Form 1

Y 0.670C0

PMo231\cales\uticalB2.cvm

114/03/04 01:15:10 PM

® Haestad Methods, Inc.

Greene & Bradford, Inc.

Project Engineer: Greene & Bradford, Inc.

37 Brookside Road  Waterbury, CT 06708 USA  (203) 755.1666

CujvertMaster vi.0
Page 2of 2



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 32
DITCH CULV 10 TO CULV 11
Hydrograph type = Reach Peak discharge = 5.56 cfs
Storm frequency = 50 yrs o Time interval = 1 min
Inflow hyd. No. = 28 _ ) Section type = Trapezoidal
Reach length = 101.0ft : Channel slope = 0.5%
Manning's n = 0.050 _ _ Bottom width = 5.0ft
Side slope = 3.0:1 a Max. depth = 3.0t
Rating curve x = 0.691 Rating curvem = 1.321
Ave. velocity = 2.42 Routing coeff. = 0,9738
Modified Att-Kin routing method used. Hydrograph Volume = 5,050 cuft
32 - Reach - 50 Yr - Qp = 5.56 cfs
B
5 PN
4 / RS
@ 7 I
g . / | N
TS
7 ] N

0 . . _ .

00 31 62 93 124 155 18.6 21.7 24.8 27.9 31.0
Time (min)

/ Hyd. 28 / Hyd. 32




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 32
DITCH CULV 10 TO CULV 11
Hydrograph type = Reach Peak discharge = 6.55 cfs
Storm frequency = 100 yrs Time interval = 1 min
Iinflow hyd. No. = 28 Section type = Trapezoidal
Reach length = 101.0ft Channel slope = 0.5 %
Manning's n = 0.050 Bottom width = 5.0ft
Side siope = 3.0:1 Max. depth = 3.0t
Rating curve x = 0.691 Ratingcurve m = 1.321
Ave. velocity = 2.55 Routing coeff. = 0.9996
Modified Att-Kin routing methed used. Hydrograph Vc!u:me %_5,_934 cgﬁ
32 - Reach - 100 Yr - Qp = 6.55 cfs

8

2 . \\\

o] . . \

.. 00 31 62 93 124 155 186 217 248 27.9 31.0
Time (min)
/ Hyd. 28 / Hyd. 32




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 29

AREA #3

Hydrograph type = Rational -~~~ Peak discharge = 1.20cfs . .
Storm frequency = 50 yrs SRR Time interval =1 mn
Drainage area =0.5ac ST Runoff coeff. = 0.3

intensity = 7.819in/hr - Time of conc.-(Tc) = 10. min

IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2

Hydrograph Volume = 1,077 cuft

29 - Rational - 50 Yr-Qp =1.20 cfs

AN

1.0 / - \\
AN

0 3 6 9 12 15 18 21 24 27 30

Time (min)
/ Hyd. 29
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Hydrograph Plot

Hydrafiow Hydrographs by Intelisolve

Hyd. No. 29

AREA #3

Hydrograph type = Rational Peak discharge = 1.41cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =0.5ac Runoff coeff. = 0.3
Intensity = 0.188 in‘hr Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2

Hydrograph Volume = 1,265 cufi

29 - Rational -100 Yr- Qp=1.41cfs

/N

- ™\

Q cfs
/

AN

0 3 6 9 12 15 18 21 24 27 30
Time (min)
/ Hyd. 29




Hydrograph Plot

Hydraflow Hydrographs by intelisclve

Hyd. No. 33
US CULVERT 11
Hydrograph type = Combine = =~ Peak discharge = 6.69 cfs
Storm frequency = 50 yrs Time interval =1 min
Inflow hyds. = 29, 32 -
Hydrograph Volume = 6,126 cuft
33 - Combine - 50 Yr - Qp =6.69 cfs
8
) / a AN
/4 D

00 31 62 93 124 155 186 21.7 248 27.9 31.0
| Time (min) -
/ Hyd. 29 / Hyd. 32 # Hyd. 33




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 33
US CULVERT 11
Hydrograph type = Combine Peak discharge = 7.89cfs
Storm frequency = 100 yrs Time interval = 1 min
inflow hyds. = 29, 32
Hydrograph Volume = 7,189 cuft
33 - Combine - 100.Yr - Qp = 7.89 cfs.

6 /(/:*\
/ \\

1NN
/01N

00 34 62 93 124 155 186 21.7 248 27.9 31.0

Time (min).. -
/ Hyd. 29/ Hyd. 32° / Hyd. 33
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Culvert Designer/Analyzer Report
PIPE CULVERT NO. 11

Analysis Component

Stonm Event Design Discharge 6.69 cfs

Peak Discharge Method: User-Specified

Design Discharge 6.69 cfs Check Discharge 7.89 cfs

Taitwater praperties: Trapezoidal Channel

Siope 0.005800 fi/ft Mannings Coefficient 0.050
Depth 0.73 f Left Side Slope 3 H:V
Right Side Slope IH:V Bottom Width 4.00 fi

Tailwater conditions for Design Storm.

Discharge 6.69 cfs Bottor Etevation 62151 #
Depth 0.73 ft Vetocity 1.47 fis
Name Description Discharge HW Elev / Veloclly
Cutvert-1 1-15 inch Circular 6.69 cfs 623.74 ﬂv 6.13 fi/s
Weir Not Considerad N/A N/A NIA

Lows Gt Fhached 62488 5.
@ slten 12750 (}‘« (ke [*78)

Project Engineer; Greene & Bradford, Inc.
}1\0231Ncalcs\uticad92.cvm Greene & Bradford, tnc. CuiveriMaster vi.0

11/03/04 011541 PM ® Haestad Meihods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-18686 Page 1ol 2



omponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. 11

Culvert Summary

Computed Headwater Elevation ' 623.74 ft Discharge 6.69 cis
Inlet Control HW Elev 623.63 ft Tallwater Elevation 622.24 ft
Oullet Controi HW Elev §23.74 # Conirol Type Outlet Controt
Headwater Depth/ Height 1.70

Grades

Upstream Invert 621.81 f Downstream invert 621.51
Length 36.00 fi Constructed Siope 0.002778 fuft
Hydrauiic Profile

Profile CemposilteM2Pressure Depth, Downstream 1.04 |
Slope Type Mild Normal Depth NIA
Flow Regime Suberitical Critical Depth 1.04 1t L
Velacity Downstream 6.13 ft/s Critical Slope - 0.01045% it
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrate Span 1.25 ft
Section Size 15 inch Rise 125 #t
Number Sections H B
Jutiet Control Properties ]

Cutiet Control HW Elev 623.74 ft tipstream Velocity Head 046 f
Ke 0.50 Entrance Loss 023 ft
inlet Contral Properties

Inlet Control HW Elev 62362 fi Fiow Control Submarged
Inlet Type Square edge wheadwai Area Full 1.2 w2
K 0.00880 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

c 0.03980 Equation Form 1

¥ 0.67000

j02317\cales\ticalo2.cvm

11/03/04 01:15:41 PM

© Haestad Methods, ihc

Greene & Bradford, inc,

Project Engineer: Greene & Bradford, inc,

37 Brookside Road  Waterbury, CT 068708 USA  (203) 755-1666

CulverthMaster v1.0
Page 2 of 2




Culvert Designer/Analyzer Report
PIPE CULVERT NO. 11

~nalysis Component

Storm Event Check Pischarge 7.89 cfs
Peak Discharge Method: User-Specified
PDesign Discharge 6.69 cfs Check Discharge 7.8% cfs
Teitwater properties: Trapezoidal Channei
Slope 0.005800 ft/ft Mannings Coefficient 0.050
Depth 0.80 fi Left Side Slope IH:V
Right Side Stope I HV Botltom Width 4.00 #t
Taiwater condilions for Check Sterm,
Discharge 7.89 cfs Bottam Elevation 621.51 fi
Depth 0.80 ft Velocity 1.55 fiis
Name Description Discharge HW Elev / Velocity
Culvert-1 1-15 Inch Circular 7.89cfs 524201t ¥ 6.85 ft/s
Weir ot Considered NIA N/A N/A

0231 7\cales\wticals2.cvm
11/03/04 01:15:31 PM

© Haeslad Methods, Inc,

Greene & Bradford, Inc.
37 Brookside Road  Waterbury, CT 08708 USA

Project Engineer: Greene & Bradford, Inc,
CulveriMaster v1.0

(203) 755-1666 Page 1 of 2



Jmponent; Culvert-1

Culvert Designer/Anaiyzer Report

PIPE CULVERT NO. 11

Culvert Summary

Computed Headwaler Elevation §24.20 ft Bischarge 7.89 cfs
inlet Contral HW Elev 624.09 ft Tallwater Elevation 622.31 #
QOutiet Control HW Elev 624.20 f Contral Type Qutlet Control
Headwater Depth/ Height 207

Grades

Upstream Invert 621.67 ft Downstream lnvert 621.51 f#t
tength 36.00 & Constructed Slope 0.002778 it

Hydraulic Profite

Profile CompositeM2Z2Pressure Depth, Downstream 111 #
Slope Type Miid Naormal Bepth NiAft
Flow Regime Subcritical Critical Depth 111 ft
Velocity Downstream 6.85 ft/s Critical Slope 0.013300 f/ft:
Section

Section Shape Clreular Mannings Coefficient 0.013
Section Material Concrele Span 1.25 #t
Seclion Size 15 inch Rise 1.25 ft
Number Sections 1

Jutlet Control Properties

Outlet Control HW Elev 824.20 ft Upstream Velocity Head 0.64 ft
Ke 0.5¢ Entrance Loss 032 #
iniet Contral Properties

Inlet Control HW Elev 624.0% ft Flow Control Submerged
Inlet Type Square edge w/headwall Area Full 1.2 17
K 0.00080 HDS 5 Chart 1

M 2.00000 HDSE 5 Scale i

c 0,03980 Equation Form 1

Y 0.67000

02317 cales\uticad92.cvm

11/03/04 01:15:31 PM

© Haestad Methods, Inc.

Greene & Bradford, Inc.

Project Engineer: Greene & Bradford, Inc,

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

CulvertMaster v1.0
Page 2 of 2




Hydrograph Plot

Hyd. No. 34

DITCH CULV 10 TO CULV 11
Hydrograph type = Reach
Storm frequency = 50 yrs

Inflow hyd. No. = 33 o
Reach length = 170.0ft
Manning's n = (0.050
Side slope = 3.0:1

Rating curve x = 0,776

Ave. velocity = 2.45

Hydraflow Hydrographs by intelisolve

Peak discharge ~ = 6.49 cfs
Time interval =1 min
Section type = Trapezoidal - -
Channel slope = 0.6 %

Bottom width = 5.0f

Max. depth = 3.0ft

Rating curve m = 1.321

Routing coeff. = 0.7270

Modified Att-Kin routing method used,

Hydrograph Volume = 6,182 cuft

Qcfs

34 - Reach -50 Yr-Qp =6.49 cfs
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Hydrograph Plot

Hydraflow Hydrographs by Intefisclve

Hyd. No. 34

DITCH CULV 10 TO CULV 11

Hydrograph type = Reach Peak discharge . = 7.67 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyd. No. = 33 Section type = Trapezoidal
Reach length = 170.0ft Channel slope = 0868%
Manning's n = 0.050 Bottom width = 50ft

Side slope = 3.0:1 Max. depth = 301t
Rating curve x = 0.776 . Rating curve m = 1.321

Ave. velocity = 2.58 Routing coeff. = 0.7511
Modified Att-Kin routing method used. Hydrograph Volume = 7,262 cuft

34 - Reach -100 Yr - Qp = 7.67 cfs

2
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ot/ T \‘\
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Hydrograph Plot

Hydraflow Hydrographs by [ntelisolve

Hyd. No. 30
AREA#2
Hydrograph type = Rational Peak discharge . = 2.21cfs
Storm frequency = 50 yrs Time interval = 1 min
Drainage area =1.0 ac Runoff coeff. = 0.28
Intensity = 7.819 in/hr Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = {1,990 cuft
30 - Rational - 50 Yr- Qp = 2.21 cfs
25 ' '
2.0
w 1.5 \ -
G | / N
o /
1.0
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Hydrograph Plot

Hydrafiow Hydrographs by Intefisolve

Hyd. No. 30

AREA# 2

Hydrograph type = Rational N - Peak discharge = 2.60 cfs
Storm frequency = 100yrs Time interval =1 min
Drainage area = 1.0 ac Runoff coeff. = (.28
Intensity = 9,189 in/hr Time of conc. (Te) = 10 min
iDF Curve = Northeast.idf Asc/Rec limb fact = 1/2

Hydrograph Volume = 2,339 cuft

30 - Rational - 100 Yr - Qp = 2.60 cfs"
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 35
US CULVERT 12
Hydrograph type = Combine . Peak discharge = 8.48 cfs
Storm frequency = 50 yrs Time interval = 1 min
Inflow hyds. = 30, 34
Mydragraph Volume = 8,172 cuft
35 - Combine - 50 Yr - Qp = 8.48 cfs.
10

Qcfs
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 35
US CULVERT 12
Hydrograph type = Combine Peak discharge = 10.01cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. = 30, 34
Hydrograph Volume = 9,601 cuft
35 - Combine - 100 Yr - Qp = 10.01 cfs
15 '
10
& 7 TN
= & .
00 33 66 99 132 165 19.8 231 264 29.7 33.0
Time (min)
# Hyd. 30 / Hyd. 34 / Hyd. 35




Culvert Designer/Analyzer Report

PIPE CULVERT NO. 12

Analysis Companent

Storm Event Design Discharge 8.48 cfs
Peak Discharge Method: User-Specified
Design Discharge 8.48 cfs Check Discharge 10.01 cfs
Tailwater propertles: Trapezoidal Channel
Slope 0.002100 &M Mannings Coefficlent 0.050
Depth 1.07 # Left Side Slope I H:V
Right Side Slope 3 v Bottom VWidth 400 ft
Taitwater conditions for Design Storm.
Discharge 8.48 cfs Bottom Elevation 620.43
Depth 107 f Velocity 1.09 ft/s

Name Description Discharge HW Elev / Velocity

Culvert-1 1-15 inch Circular 8.48 cfs 623.26 1 . 7.24 /s
Weir Not Considered N/A NiA NIA

Lows QO!/\-J' ;/—ft%’a?["
Statwn [Z9450©

0231 calos\ulicald92.cum

11/03/04 01:15:571 PM @ Haestad Methods, Inc.

ot

(T 2l J78)

Greene & Bradford, Inc.
37 Brookside Road  Waterbury, CT 06708 USA

stz C

Project Engineer; Greene & Bradford, Inc.
CulvertMaster v1.0

(203) 755-1666 Page 1 of 2




Jmponent:Culvert-1

Culvert Designer/Analyzer Report
PIPE CULVERT NO. 12

Culvert Summary

Computed Headwater Elevation 623,26 ft Discharge 8.48 ofs
Inlet Control HW Elev 523.26 ft Taliwaler Elevation 821.50 ft
Outlet Control HW Elev 623.16 ft Controf Type Inlet Control
Headwater Depth/ Height 2.19

Grades

Upslream inverl 620.52 ft Downstream Inver 620.43 ft
tength 24.00 fi Constructed Slope 0.003750 fuit
Hydrautic Profile

Profile CompositeM2Pressure Depth, Downstream 1.14 #
Slope Type Mild Normal Depth NiAf
Flow Regime Subecritical Critical Depth 1.14 f
Vetocity Downstream 7.24 {Us Critical Slope 0.015063 U/
Section _ _

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 1.25 ft
Section Size 15 inch Rise 1.25 fi
Number Seclions 1

utlet Control Properties

QOutlet Control HW Elev 62316 ft Upstream Velocity Head 0.74 ft
Ke 0.50 Entrance Loss 037 ft
tnlet Control Properties

tnlet Controt HW Eflev 623.26 ft Fiow Controi Submerged
inlet Type Square edge wiheadwali Area Full 12 f*
K 0.0088D HDS 5 Chart 1

M 2.00000 HRS & Scale 1

C 0.03880 Equation Form A

Y 0.67000

0231 T\ealcsitical82.cvm

11/03/04 01:15:51 PM

© Haestad Methods, Inc.

Greene & Bradford, inc,

37 Brackside Road  Walerbury, CT DB706 LISA

Project Engineer: Greene & Bradford, Inc,

(203) 755-1666

CuivertMaster v1.0
Page 2 of 2



Cutvert Designer/Analyzer Report
PIPE CULVERT NO. 12

.snalysis Component

Storm Event Check Discharge 10.01 cfs

Peak Discharge Method: User-Specified

Design Discharge 8.48 cfs Check Discharge 10.03 cfs

Tailwater properies: Trapezoidat Channel

Siope 0.00210C /it Mannings Coefficient 0.050
Depth 117 fi Letft Side Slope 3 H:V
Right Side Slope 3 H:V Boltom Width 400 ff

Tailwater conditions for Check Storm.

Discharge 10.01 cfs Bottom Elevation 620.43 f

Depth 1T ft Velacity T 1.14 ftis
Name Description .~ Bischarge HWElv  Velecity T .
Cuivert-1 1-15 Inch Clreutar 10.01 cfs 624001tV B33 fHfs o T '

Weir Not Considered N/A N/A N/A

Project Engineer: Greene & Bradford, Inc. ’
\2317\cales\uticaln2.cvm Greene & Bradford, Inc, CulvertMaster v1.0
11/03/04 D1:15:59 PM ® Haestad Mathods, Ine. 37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1666 Page 1 of 2




smponent:Culvert-1

Culvert Designer/Analyzer Report
PIPE CULVERT NO. 12

Culvert Bummary

Computed Headwater Elevation §24.00 ft Discharge 10,01 cfs
Inlet Control HW Elev 624.00 ft Tailwater Elevation 62160 #
Outlet Control HW Elev 623.78 ft Control Type inlet Controf |
Headwater Depth/ Height 2.78 :

Grades

Upstream Invert 620.52 # Downstream inverl 62043 ft
Length 24.00 # . Constructed Slope 0.003750 fuft
Hydraulic Profile

Profile CompositeM2Pressure Bepth, Downstream 1.18 ft
Slepe Type Mild Normal Depth N/A
Flow Regime Subecritical Critical Depth 118 #f
Velocity Bownstream 8.33 fis Critical Slope +-0.020781 /At
Section

Section Shape Cilreular Mannings Coefficient 0.013
Section Material Concrete Span 1.25 ft
Section Size 15 inch Rise 1.25 f1
Number Sections 1

Jattet Contrel Properties

Cutiet Control HW Elev 623.78 ft Upstream Velocity Head 1.03 f
Ke 0.50 Entrance Loss 0.52 &
inlet Control Propertias

Iniet Control HW Elev 624.00 A Flow Conteol Submerged
Inlet Type Square edge w/headwail Area Fult 1.2 fi*
K 0.00980 HDS 5 Chart 1

M ~ 2.00000 HDS 5 Scale 1

C 0.03880 Equation Form 1

Y 0.67000

\0231 7 calcswiticad92.ocvm

11/03/04 01:15:50 PM

©® Haestad Methods, Inc.

37 Brookside Road  Waterbury, CT 86708 USA

Greene B Bradford, Inc.

Project Engineer: Greene & Bradford, Ing,

{203) 755-1666

CulvertMaster vi.0
Page 2cf 2



Hydrograph Plot

Hydraflow Hydrographs by Intalisolve

Hyd. No. 36
DITCH DS CULVERT 12
Hydrograph type = Reach Peak discharge = 7.53 cfs
Storm frequency = 50 yrs Time interval = 1 min
Inflow hyd. No. = 356 Section type = Trapezoidal
Reach iength = 300.0ft Channel slope = 0.2%
Manning's n = (.050 Bottom width = 501t
Side slope = 3.0:1 Max. depth = 3.0t
Rating curve x = 0.467 Rating curve m = 1.321
Ave. velocity = 1.35 Routing coeff. = 0.3022
Modified Att-Kin routing mathod used. Hydregraph Volume = 8,348 cuft

~.-36 -Reach -50 Yr-Qp =7.53 cfs
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Hydroga_#aph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 36
DITCH DS CULVERT 12
Hydrograph type . = Reach o Peak discharge = 8.95cfs
Storm frequency - = 100 yrs . Time interval = 1 min
Inflowhyd.No. = = 35 - Section type ‘= Trapezoidal
Reach length = 300.0 ft : Channel slope = 0.2%
Manning's n = 0.050 Bottom width = 5.0ft
Side slope = 3.0:1 Max. depth = 3.0t
Rating curve x = 0.467 Ratingcurvem = 1.321
Ave. velocity = 1.42 Routing coeff. = 0.3157
Modified Att-Kin routing method used. Hydrograph Volume = 8,800 cuft
36 - Reach - 100 Yr - Qp = 8.95 cfs
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 31

AREA #1

Hydrograph type = Rational Peak discharge = 3.11cfs
Storm frequency = 50 yrs ' Time interval = 1 min
Drainage area =1.4ac Runoff coeff. = (.28
Intensity = 7.819 infor Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact =1/2

Hydrograph Volume = 2,798 cuft

31 - Rational - 50 YT - _Qp *311 cfs
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Hydrograph Plot

Hydraflow Hydrographs by Intelisoive

Hyd. No. 31

AREA #1

Hydrograph type = Rational o Peak discharge = 3.65cfs
Storm frequency = 100 yrs o Time interval = 1 min
Drainage area =1.4 ac Runoff coeff. = (.28
Intensity = 9.189 infhr Time of conc. (Tc) = 10 min
IDF Curve - = Northeast.idf Asc/Rec limb fact = 1/2

Hydrograph Volume = 3,288 cuft

31 - Rational - 100 Yr - Qp = 3.65 cfs
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Hydrograph Plot

Hydrafiow Hydrographs by Intelisolve

Hyd. No. 37
DITCH STATAION 100+00
Hydrograph type = Combine _ Peak discharge = 9.86 cfs
Storm frequency = 50 yrs Time interval = 1 min
Inflow hyds. = 31, 36
Hydrograph Volume = 11,146 cuft
37 - Combine - 50 Yr - Qp = 9.86 cfs
. / \ E
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

‘Hyd. No. 37

DITCH STATAION 100+00 _ . _ § -
Hydrograph type = Combine Peak discharge = 11.72c¢fs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. = 31, 36 :
Hydrograph Volume = 13,088 cuft
37 - Combine - 100 Yr-Qp = 11.72 cfs
15
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Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 38
AREA #8
Hydrograph type = Rational ~ ' Peak discharge - = 9.11 cfs
Storm frequency = 50 yrs R Time interval = 1 min
Drainage area =47 ac - o Runoff coeff. =-0.29
Intensity = §.729 infhr - Time of conc. (Tc) = 15 min
IDF Curve = Northeast.idf Asc/Rec limb fact =1/2
Hydrograph Volume = 12,303 cuft
38 - Rational - 50 Yr-Qp = 9.11 cfs
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 38
AREA #9
Hydrograph type = Rational _ Peak discharge = 10.74 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =47 ac Runoff coeff. = 0.29
intensity = 7.927 infhr Time of conc. (Tc) = 15 min
iDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 14,493 cuft
38 - Rational - 100 Yr - Qp = 10.74 cfs
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Culvert Designer/Analyzer Report
PIPE CULVERT NO. 8

Analysis Companent

Storm Event Design Discharge 9.11 cfs

Peak Discharge Method: User-Specified

Design Discharge 9.11 cfs Check Discharge 10.74 cfs

Tallwater properiies: Trapezoidat Channel

Slope £.004000 /R Mannings Coefficient 0.0650
Depth 085 ft Lefi Side Stope I HV
Right Side Slope 3 H:V Bottom Width 4.00 ft

Tallwater conditions for Design Storm.

Discharge 9.11 cfs Bottom Elevation B18.19 ft
Depth 085 # Velocity 1.41 fils
Name Description Discharge HW Elev ’ Velocity
Culvert-t 1-24 inch Circulars 9.11 cfs 62031 ¢ J 5.28 fUs
Weir Not Considered N/A N/A NIA

Low p(?m‘}‘ J':/Lec/zz#w é%éyﬁﬂ @
S foanr (04400 L TL RAe /78D

Project Engineer: Greene & Bradford, inc.
0231 Ncales\ilica092.cvm Greene & Bradford, Inc, CuiveriMaster vt1.0

11/03/04 01:56:16 PM @ Haestad Methods, Inc. 37 Brookside Road  Walerbury, CT 95708 USA  (203) 755-1666 Page 1 0f2



smpanent; Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. 8

Cuivert Summary

Computed Headwater Elevation 620.31 f Discharge 911 cfs
Iniet Control HW Elev 62017 # Tailwater Elevation 619.14
Oullet Control HW Elev 62031 # Control Type Qullet Control
Heatwater Depth/ Height 0.85

Grades

Upstream Invert 818.60 # Downstream Invert 618.19 ft
Length 41.00 # Constructed Slope 0.010000 ft/it
Hydraulic Profile

Profile M2 Depth, Downstiream 1.08 ft
Slope Type Mitd Normal Depth 1.28 ft
Flow Regime Subcritical Critical Depth oo toa w0
Velocity Downstream 528 /s Critical Slope 0.017226 it .
Sectlon

Section Shape Circuiar Mannings Coefficient 0.024
Section Material CMP Span 200 ft
Section Size 24 inch Rise 200 1
Number Sections 1

<Hutiet Control Prapenties : _ :

Cutlet Control HVW Elev 620,31 # Upstream Veloclty Head 0,20 &
Ke .50 Entrance Loss 0.14 #
Inlet Control Properties

Inlet Controf HW Elev 62017 ft Flow Control Unsubmerged
Inlet Type Headwall Area Full 31 fi?
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

w0231 Mcales\uticad92.cvm

11/03/04 01:58:16 PM

@ Haestad Methods, Inc.

Greene & Bradfard, inc,

Project Engineer: Greene & Bradford, Inc.

37 Brookside Road  Waterbury, CT 06708 USA {243) 755-1666

CulvertMaster vi1.0
fage 2 of 2



Culvert Designer/Analyzer Report
PIPE CULVERT NO. 8

.snalysls Component

Storm Event Check Discharge 10.74 cfs
Peak Discharge Method: User-Specified
Pesign Discharge 911 cfs Check Discharge 10.74 cfs
Tailwater properies: Trapezoidal Channet
Slope 0.004000 fi/ft Mannings Coefficient 0.650
Depth 1.03 ft teft Side Slope 3 MV
Right Side Stope IH:V Bottom Width 4.00 #
Tailwater conditions for Check Storm,
Discharge 10.74 cfs Bottom Efevation 618.16 ft
Dapth 1.03 fi Velocity 1.47 fifs

Name Description Bischarge HW Elev / Velocity

Culvert-1 i-24 inch Circular 10.74 ¢fs 620.49 ft‘/ 5.60 fi/s
Weir Mot Considered N/A N/A NIA

02317 \caics\utica0a2.cvm
11/03/04 01:56:07 PM

© Haestad Methods, inc.

Greene & Bradford, Inc.
37 Brookside Road  Woaterbury, CT 08708 USA

Project Enginger: Greene & Bradford, Inc,
CulvertMaster v1.0

(203) 755-1666 Page 1 of 2



smponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. 8

Culvert Summary

Comptited Headwater Elevation 620,49 ft Discharge 10.74 ofs
Intet Control HW Elev 620.34 ft Tailwater Etevation 619.22 f
Qutlet Control HW Eilev 620.49 ft Control Type Outlet Control
Headwater Depthf Helght 0.95

Grades

Upstream invert 618.60 ft Downstream Invert 618.19 ft
Length 41.00 ft Canstructed Siope 0.010060 ft/ft
Hydraulic Profile .

Profile M2 Depth, Downstream 117 ft
Slope Type Mild Normal Depth 145 fi
Fiow Regime Subcritical Ciitical Depth 117 & .
Velocity Downstream 5.60 fi/s Critical Slope < 0.018182 ffb
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 #
Section Size 24 inch Rise 2,00 #t
Number Sections 1

Julie! Control Properies

Qutiet Control HW Elev 62049 ft Upstream Velocity HMead 031 ft
Ke 0.50 Entrance Loss 0.16 fi
Inlet Control Properties

Inlet Contral HW Elev 620.34 ft Flow Cantrol Unsubmerged
Inlet Type Headwall Area Full 3.1
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

0231 Neales\ticaldd2. cvm

11/03/04 {1:56:07 PM

® Haestad Methods, inc.

Greene & Bradford, [nc,

37 Brookside Road  Waterbury, CT 08708 USA

Project Engineer: Greene & Bradford, ine.

{203) 755-16868

CulvertMaster vi1.G
Page 2 of 2




Hydrograph Plot

Hyd. No. 40

DITCHCULV 8 TO CULV 7
Hydrograph type = Reach
Storm frequency = 50 yrs
Inflow hyd. No. = 38
Reach length = 120.0 ft
Manning's n = 0.050
Side slope = 3.0:1
Rating curve x = 0.644
Ave. velocity = 2.85

Hydraflow Hydrographs by Intelisolve

Peak discharge = 9.09cfs
Time interval =1 min
Section type = Trapezoidal
Channel slope = 0.4 %
Bottom width = 5.0ft

Max. depth = 3.0
Ratingcurve m = 1.321
Routing coeff. = (.9689

Modified Att-Kin routing method used.

Hydrograph Valume = 12,340 cuft

40 - Reach - 50 Yr - Qp = 9.09 cfs
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Hydrograph Plot

Hydraflow Hydragraphs by intelisolve

Hyd. No. 40
DITCH CULV 8 TO CULV Y
Hydrograph type = Reach Peak discharge = 10.73 cfs
Storm frequency = 100 yrs Time interval =1 min
Inflow hyd. No. = 38 Section type = Trapezoidal
Reach length = 1200 ft Channel slope = 04%
Manning's n = 0.050 Bottom width = 50t
Side slope = 3.0:1 Max. depth = 3.01t
Rating curve x = (.644 Ratingcurvem = 1.321
Ave, velocity = 3.00 Routing coeff. = (,9952
Modifled Att-Kin routing method used. Hydrograph Voiqme = 14,536 cuft
40 - Reach - 100 Yr - Qp = 10.73 cfs
15 '
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Hydrograph Plot

Hyd. No. 39

AREA #10

Hydrograph type = Rational

Storm frequency = 50 yrs
Drainagearea =0.2ac

intensity = 7.819 in/hr

IDF Curve = Northeast.idf =

Hydraflow Hydrographs by intelisclve

Peak discharge = 0.61 cfs
Time interval = 1 min
Runoff coeff. = 0.43
Time of conc. (Tc) = 10 min
Asc/Rec limb fact = 1/2

Hydrograph Volume = 545 cuf

Qcfs

0.0

39 - Rational - 50 Yr -
0.8

Qp = 0.61 cfs

0.4 / : \\\
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 39
AREA #10

Hydrograph type = Rationai Peak discharge = 0.71 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =0.2ac Runoff coeff. = 0.43
Intensity = 9.189 in/hr Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2

Hydragraph Volume = 640 cuft

39 - Rational =100 Yr - Qp = 0.71 cfs
0.8

/™

0.6 / AN

/TN
~N

0.0 :
0 3 6 g 12 16 18 21 24 27 30

Time (min)
/7 Hyd. 39

Qcfs
o
Ja
/




Hydrograph Plot

Hydraflow Hydrographs by Intelisoive

Hyd. No. 41
US CULVERT 7
Hydrographtype = Combine Peak discharge ' "= 9.52cfs =
Storm frequency = 50yrs =~ Time interval =~ = 1 min
Inflow hyds. = 39, 40 R
Hydrograph Volume = 12 885 cuft
41 - Combine - 50 Yr-Qp =9.52 cfs
10

8 |
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Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 41

US CULVERT 7
Hydrograph type = Combine _ Peak discharge = 11.23cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. = 39, 40
Hydrograph Volume = 15,176 cuft
41 - Combine - 100 Yr - Qp = 11.23 cfs
16
10 N
Q0 i
<) /
5 é

- -0.0 46 92 13.8 184 23.0 276 32.2.36.8. 414 46.0
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Culvert Designer/Analyzer Report
PIPE CULVERT NO. 7

Analysis Component

Storm Event Design Discharge 9.52 cfs

Peak Discharge Method: User-Specified

Design Discharge 9.52 ofs Check Discharge 11.23 cfs

Taliwater properlies: Trapezoidal Channel

Siope 0.004000 fi/ft Mannings Coefficient 0.050
Depth £.97 ft Left Side Slope 3 HV
Right Side Stope I HV Bottom Width 4.00 ft

Tailwater conditions for Besign Storm.

Discharge 9.52 ofs Bottom Elevation 617.98 ft
Depth 097 # Velocity 1.42 /s
Name Description Discharge HW Elev / Vetociy
Cufvert-1 1-24 inch Gircular 9.52 cfs 618.92 fiv 5.36 it/s
Weir Not Considered N/A N/A N/A

L@W /d/ﬂ“ll %?/é/w é&?!}?ﬁv @
oo 103400 (FEL e /78

Project Engineer: Greene & Bradford, Inc.
231 ealcs\uticaldf2.cvm Greene & Bradford, Inc. CulvenMaster v1.0

11/03/104 02:09:38 PM @ Haestad Methods, Inc. 37 Brockside Road  Waterbury, CT 068708 USA  (203) 755-1666 Page t of 2



Culvert Designher/Analyzer Report

PIPE CULVERT NO. 7
smponent:Culvert-1
Culvert Summary
Computed Headwater Elevation 619.92 4 Discharge 9.52 cfs
intet Control HW Elev 619.64 # Taiwater Elevation 618.95 ft
Qutlet Control HW Elev §19.92 ft Control Type Gutlet Contsol
Headwater Depth/ Height 0.95
Grades
Upstream Inverl £18.02 ft Downstream Invert 817.98 ft
Length 35.00 #t Censtructed Slope 0.004143 /it
Hydrauilc Profile
Profile Mz Depth, Downstream 1.10 ft
Slope Type Miid Normal Depth ' NiA it
Flow Regime Subecritical Criticat Depth o0t
Veiccity Downstream 5.36 fis Critical Slope 0.017452 /it
Section
Section Shape Circutar Mannings Coefficient 0.024
Section Material cMpP Span 200 #
Section Size 24inch Rise 200 f
Number Sections 1 ' ]
Jutlet Control Properties 5 o Lo )
Outiet Control HW Elev 61992 ft Upstream Veloclly Head 0.19 ft
Ke 0.50 Entrance lL.oss 0.10 ft
Intet Control Properties
Inlet Control HW Elev 51984 fi Flow Control Unsubmerged
Inlet Type Headwall Area Fult 31 ft?
K 0.00780 HOS 5 Chart 2
M 2.06000 HDS 5 Scale 3
C 0.63780 Equation Form 1
Y 0.65000

i\02317\cales\uticaDo2.cvim
11/03/104 02:09:38 PM

© Haestad Methods, inc.

Greene & Bradford, inc,

37 Brookside Road Waterbury, CT 08708 USA

Project Engineer: Greene & Bradiord, Inc,

(203) 755-1666

CulvertMaster v1.0
Page 2 0of 2



Culvert Designer/Anailyzer Report
PIPE CULVERT NO. 7

.nalysis Component

Storm Event Check Discharge 11.23 ¢fs

Peak Discharge Method: User-Specified
Design Discharge 8.52 cfs Check Discharge 11.23 cfs

Taiwater properties: Trapezoidat Channel

Sicpe 0.004000 fUft Mannings Coefficient 0.050
Depth 1.05 ft Left Side Slope 3 H:V
Right Side Slope IH:V Boltom Width 400 #

Taitwater conditions for Check Starm,

Discharge 11.23 ¢fs Bottomn Elevation 617.98 #
Depth 1.05 f Velogity 1.49 fifs
Name Descriplion Rischarge HW Elev s Velocity
Culvert-1 1-24 inch Circutar 11.23 ofs 620.13 ft - 5.69 fi/s
Weir Not Considered NiA NIA NIA

Project Engineer: Greene & Bradford, Inc.
P23t calos\utica082.cvm Greene & Bradford, Inc, CulvertMaster v1.0
11/03/04 02:09:47 PM @ Haestad Methods, Inc, 37 Brookside Road  Waterbury, CT 06708 LUISA  (203) 755-1666 Page 1 of 2



Lmponent;Culvert-1

Cuivert Designer/Analyzer Report

PIPE CULVERT NO. 7

Culvert Summary

Computed Headwater Elevation 620.13 ft Discharge C11.23 cfs
Inlet Contral HW Elev 519.82 ft Tailwater Elevation 619.03 ft
Qutlet Control HW Elev 62013 fi Caontrol Type Qutlet Control
Headwater Depth/ Height 1.06

Grades

Upstream lnvert 618,02 # Dawnstream nvert 617.98 ft
Length 35.00 & Constructed Slope 0.001143 i/t
Hydraulic Profile

Profile M2 Depth, Downstream 120
Slope Type Mild Nermal Depth N/A
Flow Regime Subcritical Critical Depth 120 4t
Velocity Downstream 569 ft/s Critical Slape < 0.018501 ftht
Section S
Section Shape Circular Mannings Coefficient 6,024
Section Material CMP Span 2,00 #
Section Size 24 inch Rise 2.00 1
Number Sections 1

OQutlet Control Properties

Outtet Control HW Elev 620.13 ft Upstream Velocily Head 0.23 ft
Ke .50 Entrance Loss 0.i1 ft
inlet Control Properties

nlet Control HW Elev 612.82 ft Flow Caontrol Unsubmerged
nlet Type Headwall Area Full 31
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03750 Equation Form 1

Y 0.69000

0231 Neales\aticad92.cvm
11/03/04 02:00:47 PM

® Haestad Methods, Inc,

Greene & Bradford, Inc.

Project Engineer; Greene & Bradford, Inc,

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

CulvertMaster vi.0 -
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 42
AREA #13
Hydrograph type = Rational = Peak discharge = 1.84 cfs
Storm frequency = 50 yrs Time interval = 1 min
Drainage area =0.6 ac Runoff coeff. = (.38
Intensity = 7.819 infhr Time of conc. {Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 1,658 cuft
42 - Rational - 50 Yr - Qp = 1.84 cfs
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Hydrograph Plot

Hydrafiow Hydrographs by Intelisoive

Hyd. No. 42

AREA #13

Hydrograph type = Rational Peak discharge = 2.16cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =0.6 ac Runoff coeff. = (.38
Intensity = 9,189 in/hr Time of conc. (T¢) = 10.min
IDF Curve = Northeast.idf Asc/Rec limb fact =1/2

Hydrograph Volume = 1,948 cuft

42 - Rational - 100 Yr - Qp = 2.16 cfs
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Culvert Designer/Analyzer Report
PIPE CULVERT NO. §

~nalysis Component

Storm Event Design Discharge 1.84 cofs
Peak Discharge Method: User-Specified
Design Discharge 1.84 cfs Check Discharge 2.16 cfs
Tallwater properties: Trapezoidal Channel
Slope 0.001400 ft/it Mannings Coefficient 0.050
Depth 0.54 ft L eft Side Siope I H:V
Right Side Slope 3 HIV Bottom Width 4.0 ft
Tailwater conditions for Design Storm.
Discharge 1.84 cfs Boitom Elevation 618.82 ft
Depth 0.54 # Velogity 0.6t fils

Name Bescription Discharge HW Elev Velocity

Cuiverl-1 1-15 inch Circuiar " . 1.84 cfs 618.92f - 363fs
Weir Mot Considered N/A N/A NIA

Lo Rt Elevadon 2L TUH @
Shhon [00¥00 (T 2k 179)

2317 \cales\wticat82.cvm

11/03/04 02:30:54 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA

Greene & Bradford, inc,

Froject Engineer: Greene & Bradford, inc,

(203) 7551666

CulvertMaster v1.0
Page 1 of 2




smponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. 5§

Culvert Summary

Computed Headwater Elevation 61992 & Discharge 1.84 cfs
Inie! Gontrol HW Elev 619.83 f Tailwater Elevation 619.36 ft
Qutlet Contral HW Elev 519.92 fi Contro! Type Qutlet Control
Headwater Depth/ Height 0.68

Grades

Upstream invert 619.07 ft Bownstream invert 6168.82 ft
Length 32,60 fi Constructed Slope 0.007813 fUA
Hydraulic Profile

Profile M2 Depth, Downstream 0.54 ft
Slope Type Mild Normal Depth 0.6 ft
Flow Regime Suberitical Critical Deplh 0.54 ft
Velocity Downstream 3.63 fis Critical Slope 0018520 /A
Section

Section Shape Circular Mannings Coefficlent 0.024
Section Material CMP Span 125 ft
Seclion Size 15 inch Rise 125 ft
Number Sectlons 1

Jutlet Control Properties

Outlet Control HW Elev 519.92 f Upstream Vetocity Head G111 ft
Ke 0.50 Entrance Loss 0.05 &
Intet Control Properiies

Intet Controt HW Efev 619.83 ft Flow Control Unsubmerged
Iniet Type Headwall Area Full 1.2 f?
K 0.00780 HDS 5 Chart 2

M 2.00G00 HOS 5 Scate 1

C 0.03780 Equation Form 1

Y 0.68000

0231 Ncales\wticad2. cvm
11/03/04 02:30:54 PM

® Haestad Methods, inc.

Greene & Bradford, inc,

Project Engineer; Greane & Bradford, Inc,

37 Brookside Road  Waterbury, CT 06708 USA  {203) 755-16606

CulvertMaster v1.0
Page 2 of 2



Culvert Designer/Analyzer Report
PIPE CULVERT NO. 5

~nalysis Component

Storm Event Check Discharge 2.186 cfs

Peak Discharge Method: User-Specified

Design Discharge 1.84 cfs Check Discharge 2.16 cfs

Tailwater properties: Trapezoidal Channel

Slope 0.001400 fu/it Mannings Coefficient 0.050
Depth 0.59 f Left Side Slope I H:V
Right Side Slope 3 HV Bottom Width 4.00 #t

Tailwater conditions for Check Sterm.

Discharge 2.16 cfs Botiom Elevation - 618.82 ft
Depth . 0.59 f Velocity 0.64 /s
Name Rescription e Discharge HW Elev Velocity
Culvert-1 1-15 inch Circular 216 ¢chs 62001 ft 3.82 /s
Weir Not Considered NIA N/A N/A

Project Engineer: Greene & Bradford, Inc.
02317 cales\weticad92.cvim Greene & Bradford, Inc. CulvertiMaster v1.0
11/03/04 02:31:06 PM © Haestad Methods, Inc. 37 Brookside Road  Walerbury, CT 08708 USA (203} 755-1666 Page 1 of 2




.mponent.Culvert-1

Culvert Designer/Analyzer Report

PiPE CULVERT NO. §

Culvert Summary

Computed Headwater Elevalion 620.01 f "‘Discharge 216 cfs
inlet Control HW Elev 619.90 fi Tailwater Elevation 619.41 ft
Oultiet Control HW Elev 620.01 fi Control Type Qutlet Conlrot
Headwater Depth/ Height 0.75

(Grades

Upstream Invert 619.07 ft .Downstream Invert 618.82 ft
Length 32.00 fi . Constructed Slope 0.007813 fuft
Hydraulic Profile _
Profile M2 Depth, Downstream 059 #
Slope Type htild Normai Depth 077 &
Flow Regime Subcritical Critical Depth 0.59 #
Velocity Downsiream 3.82 fi/s Critical Slope 0.018989 /A
Section

Section Shape Circutar Mannings Coefficient 0.024
Seclion Material CMP Span 1.25 f
Sectlon Size 15 inch Rise 1.25 ft
Number Sections 1

~utlet Control Properies

Outlet Control HW Elev §20.01 ft Upstream Velocity Head 0.12 ft
Ke 0.50 Entrance Loss 0.06 #
lalet Contral Properties i

Inlet Controi HW Elev 61890 ft Flow Control Unsubmerged
Inlet Type Headwalt Area Full 1.2 i
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS & Scaie 1

c 0.03790 Eguation Form 1

Y 0.68000

JA02317\caics\wuticallZ.cum

11/03/04 02:31:08 PM

® Haestad Melhads, Inc,

Greene & Bradford, Inc.

Project Engineer: Greene & Bradford, inc.

37 Brookside Road Walterbury, CT 06708 USA  (203) 755-1666

CulvertMaster v1.0
Page 2 of 2



Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 44
DITCHCULV5TOCULV 6
Hydrograph type = Reach Peak discharge = 1.73cfs
Storm frequency = 50 yrs Time interval = 1 min
Inflow hyd. No. = 42 Section type = Trapezoidat
Reach length = 920t Channel slope = 0.1%
Manning's n = 0.050 Bottom width = 5.0ft
Side slope = 3.0:1 Max. depth = 3.0ft
Rating curve x = 0.381 Ratingcurve m = 1.321
Ave. velocity = 0.96 Routing coeff. = 0.5867
Modified Att-Kin routing method used. Hydrograph Velume = 1,676 cuft
- 44 -Reach-50 Yr-Qp =1.73 cfs
1.5 T // “@Q
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Time (min)
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 44
DITCH CULV5TO CULV 6
Hydrograph type = Reach - - Peak discharge - = 2.04 cfs
Storm frequency = 100 yrs St Time interval =1 min .. .
Inflow hyd. No. = 42 R Section type = Trapezoidal
Reach length = 02.0f : Channel slope = 0.1%
Manning's n = 0.050 - ' Bottom width = 5.0t
Side slope = 3.0:1 Max. depth = 3.0f
Rating curve x = 0.381 Rating curvem = 1.321
Ave. velocity = 1.02 Routing coeff. = (0.6084
Modified A-Kin routing method used. Hydrograph Volume = 1,968 cuft
44 - Reach - 100 Yr - Qp = 2.04 cfs
2.5

/

N
N /{ / | %k\
A X

Q cfs
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0.0 \
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Time (min) -
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Hydrograph Plot

Hydraftow Hydrographs by intelisolve

Hyd. No. 43
AREA #12
Hydrograph type = Rational Peak discharge = 0.88 cfs
Storm frequency = 50 yrs Time interval = 1 min
Drainage area =03 ac Runoff coeff. = .39
Intensity = 7.819in/hr Time of conc. {Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 796 cuft
43 - Rational - 50 Yr - Qp = 0.88 cfs
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 43

AREA #12

Hydrograph type = Rational Peak discharge = 1.04 cfs
Storm frequency = 100yrs Time interval =1 min
Drainage area = (.3 ac Runoff coeff. =-0.39
Intensity = 9.189 in/hr Time of conc. (Tc) = 10 min
IDF Curve ‘= Northeast.idf Asc/Rec limb fact = 1/2

Hydrograph Volume = 835 cuft

43 - Rational - 100 Yr - Qp = 1.04 cfs
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 45
US CULVERT 6
Hydrograph type = Combine _ Peak discharge = 2.55cfs
Storm frequency .= 50 yrs Time interval = 1 min
inflow hyds. = 43,44
Hydrograph Volume = 2,472 cuft
45 - Combine - 50 Yr - Qp = 2.55 cfs:
3.0
2.5 S

8

S 15 \\\\
1.0 . S~
0.5 \M %\
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Hydrograph Plot

Hydraflow Hydrographs by Intelisclve

Hyd. No. 45
US CULVERT 6
Hydrograph type = Combine Peak discharge = 3.01c¢fs
Storm frequency = 100 yrs - Time interval = 1 min
Inflow hyds. = 43, 44 .
Hydrograph Volume = 2,805 cuft
45 - Combine - 100 Yr - Qp = 3.01 cfs
4 .

3 | rean
§ ? ///“"" \\‘
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Culvert Designer/Analyzer Report
PIPE CULVERT NO. 6

Lanalysis Component

Storm Event [Design Discharge 2,65 cfs

Peak Discharge Method: User-Specified

Design Discharge 2.65 cfs Check Discharge 3.01 cfs

Tallwater properties: Trapezoidal Channel

Slope ) ' 0.001400 ft/ft Mannings Coefficient 0.050
Depth 0.65 ft Left Side Slope 3 H:V
Right Side Slope 3 H:V Batlern Width 4.00 &

Tallwater conditions for [lesign Storm.

Discharge 2,85 cfs Bottomn Elevation §18.50
Depth 0.65 ft Velacity 0.68 fiis
Name Description Discharge HW Elev Veloclty
Culvert-] 1-15 inch Circular =~ 2.65 cfs 819.83 % 4.08 ftfs
Weir Nat Considered N/A N/A N/A

Low Gt Blevadow ¢22)9 £, @
SHechoow O | 09 (T Qe [78)

Project Engineer; Greeng & Bradford, Inc.
V02317 \eales\itica0%2.cvm Greene & Bradford, inc. CulvertMaster v1.0
11/03/04 02:40:07 PM @ Haestad Methods, Inc. 37 Brookside Road Walerbury, CT 06708 USA  (203) 755-1666 Page 1 of 2




amponent: Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. 6

Culvert Summary

Computed Headwaler Elevation 6519.83 ft Discharge 2.65 cfs
Intet Control HW Elev 619.64 f Tailwater Elevation 618.15 f
Qutiet Control HW Elev 619.83 ft Control Type Cutlet Controt
Headwater Depth/ Helght 0.91

Grades

Lipstream Invert 618,69 # Downstream lnvert 618.50 fi
Length 44.00 f Conslructed Stope 0.004318 fult
Hydraulic Profile

Profile M2 Depth, Downstream 0.65 ft
Slope Type Mild Normat Depth N/A &
Flow Regime Suberitical Critical Depth 055 ft
Velocity Downstream 4.08 ft/s Critical Slope 6.019815 /Mt
Seclion

Seclion Shape Circular Mannings Caoefficient 0.024
Section Materiat Cmp Span 1.25 fi
Section Size 15 inch Rise 125 fi
Number Seclions 1

Jutlet Control Properties

Qutlet Control HW Elev 619.83 # Upstream Velocity Head 010 ft
Ke 0.50 Entrance Loss 0.05 |
inlet Control Properties

Inlet Control HW Elev 619.684 fi Fiow Control Unsubmerged
Inlet Type Headwall Area Full 12
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS &5 Scale 1

C 0.03790 Equation Form i

Y 0.69000

J1\02317\cales\ulicadf2.cvm
11/03/04 02:40:07 PM

© Haestad Methods, inc.

Greene & Bradford, Ing.

37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer: Greene & Bradford, Inc.

{203) 755-1666

CulvertMaster v1.0
Page 2 of 2



Culvert Designer/Analyzer Report
PIPE CULVERT NO. 6

.wnalysis Component

0231 7Ncalos\wtical92.cvm
11/03/04 02:39:59 PM

@& Haestad Methods, ing,

Greene & Bradford, inc,
37 Brookside Road Walterbury, CT 06708 USA

Storm Event Check Discharge 3.01 cfs
Peak Discharge Method: User-Specified
Design Discharge 2.65 ofs Check Discharge 3.01 ofs
Tailwater properties: Trapezoldal Channe!
Siope ©0.001400 Rt Mannings Coefficient 0.050
Depth 0.70 #t Left Side Slope 3 H:V
Right Side Siope I H:V Bottom Width 4.00 ft
Taliwater conditions for Check Storm,
Discharge .01 cfs Bottom Elevation 618.50 #t
Depth 0.70 # Velocity 0.71 s

Name Description Discharge HW Elev Velocity

Culvert-1 1-15 Inch Circular 3.0 cfs 619,93 ft 4.26 ft/s
Welr Not Considered N/A N/A N/A
g

Project Engineer: Greene & Bradford, Inc.
CulvertMaster v1.0

{203) 755-1666 Page 1 of 2




smponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. 6

Culvert Summary

‘Computed Headwater Elevation 619.93 ft Discharge 3.01 cfs
Intet Control HW Elev 610.72 ft Tailwater Elevation 619,20 #
Cutlet Contral HW Elev 619.93 ft Control Type Outlet Control
Headwater Depth/ Height 0.89

Grades

Upstream Invert 618.89 f Downstream invert 518.50 ft
Length 44.00 ft Constructed Slope 0.004318 fi/it
Hydraulic Profile

Frofile M2 Depth, Downstream 0.70 #
Slope Type Mitd Normal Depth N/A i
Flow Regime Subcritical Critical Depth 070 f
Velocity Downstream 4,26 fi/s Critical Slope 0.020545 M
Section

Section Shape Circutar Mannrings Coefficient 0.024
Seclion Malerial CMP Span 1.25 #
Seclion Size 15 inch Rise 1.26 fi
Nurmnher Sections 1

wutlet Contsol Properties

Qutlet Controf HW Elev 619,93 ft Upstream Velocity Head 0.11 #t
Ke 0,50 Entrance Loss 0.06 i
Intet Control Properties

tntet Control HW Elev 619,72 # Flow Control Unsubmerged
intet Type Headwall Area Fult 1.2 &
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03780 Equation Form 1

Y 0.690040

J\02317\caics\wtica092.cvm
11/03/04 02:39:59 PM

@ Haestad Methods, Inc.

Greene & Bradford, inc.

37 Brockside Road  Waterbury, CT G708 USA

Project Engineer: Greene & Bradford, Inc.

(203) 755-1666

CulvertMaster v1.0
Page 2 of 2
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Hydrograph Plot

Hydraflow Hydregraphs by Intelisolve

Hyd. No. 46
AREA #17
Hydrograph type - = Rational S Peak discharge + = 3.28cfs
Storm frequency ~ = 50 yrs SR Time interval =1 min oo
Drainage area =1.1ac : L Runoff coefi. = 0.4
Intensity = 7.819inthr -~ Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 2,956 cuft
46 - Rational - 50 Yr - Qp = 3.28 cfs -
4
3 \
m =
B, | \
1
0

g 3 6 9 12 15 18 21 24 27 30

Time (min)




Hydrograph Plot

Hydraflow Hydrographs by Intelisoive

Hyd. No. 46
AREA #17
Hydrograph type = Rational Peak discharge = 3.86 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =1.1ac Runoff coeff. =04
Intensity = 9.189 in/hr Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 3,473 cuft
46 - Rational =100 Yr - Qp = 3.86 cfs
“ /N
o / \ :
J / N
" . \
S / N
e ] / | \\
1 Y. \\

0. 3 6 9 12 15 ° 18 21 24 27 30
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Culvert Designer/Analyzer Report

PIPE CULVERT NO. 9

Analysis Component

Storm Event

Design Discharge 3.28 cfs
Peak Discharge Method: User-Specified
Design Discharge 3.28 cfs Check Discharge 3.86 cfs
Tailwater properties: Trapezoidal Channel _
Slope 0.056000 U Mannings Coefiicient 0.050
Depth 0.26 ft Left Side Slope 3 H:V
Right Side Sicpe 3 H:V Bottom Width 4.00 #
Tailwaler conditions for Besign Storm,
Discharge 3.28 cfs Bottom Elevation 619.78 ft
Depth 0.26 ft Velocity 2.59 fi/s
Name Description Discharge HW Efev Velocity
Culver-t 1-15 inch Clrecular 3.28 cfs B21.64 fi 4.41 s
Weir Not Considered NiA Nia N/A

Low {0t Blevation G255 244 @
Stfyon 104750 (L. ehe. /78)

02317\ cales\ulica092.cvm

11/03/04 03:40:34 PM Haestad Methods, Inc.

Greene & Bradford, Inc.
37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer. Greene & Bradford, Inc,
CulvertMaster v1.0

(203} 755-1666 Page 1 of 2



smponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. 9

Culvert Summary

Computed Headwater Elevation 621.64 ft Discharge 3.28 cfs
Inlet Control HW Elev 621.55 ft Tailwater Elevation 620.04 f
Qutlet Cantrol HW Elev 621.64 ft Control Type Qutlet Control
Headwater Depth/ Height 0.94

Grades

Upstream Invert 62047 ft Downstreamn Invert 619.78 #
Length 37.00 ft Constructed Slope 0.018649 Uit
Hydraulic Profile o
Profile M2 Depth, Bownsiream 0.73 ft
Slope Type Mild Normal Depth 078 f
Flow Regime Subcriticat Critical Depth 073 fi
Veilocity Downstream 4.41 fus Critical Slope 2 0.021174 |-
Section

Section Shape Circuiar Mannings Coefficient 0.024
Section Material CMP Span 1.25 ft
Section Size 15 inch Rise 1.25 #
Number Sections 1

Jutlet Control Properties

QCutiet Control HW Elev 621.64 ft Upstream Velocity Head 0.27 f
Ke 0.50 Entrance Loss 0.14 #
inlet Control Properties

Inlet Contral HW Elev 621,55 Flow Control Unsubmerged
inlet Type Headwall : Area Fall 1.2 f#
K 0.00780 HDS & Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.68000

02317 \cales\wticads2.cvm

11/03/04 03:40:34 PM

© Haestad Methods, inc.

Gresne & Bradford, Ing.

37 Brookside Road Waterbury, CT 06708 USA

Projest Engineer: Greene & Bradford, inc.

{203) 755-1666

CulvertMaster v1.0.
Page 2 of 2




Culvert Designer/Analyzer Report
PiPE CULVERT NO. 9

.snalysis Component

Storm £vent Check Discharge 3.86 cfs

Peak Discharge Methed: User-Specified

Design Discharge 3,28 cfs Check Discharge 3.86 cfs

Tailwater properties: Trapezoidal Channel

Slope 0.056C00 Wit Mannings Coefficient 0.050
Depth 6.29 f teft Side Slope 3 H:V
Right Side Slepe IH:V Bottom Width 4.00 &

Tailwater conditions for Check Storm.

Discharge 3.86 cfs Bottom Elevation 619.78 #ft
Depth 0.29 ft Velocity 2.73 /s
Name Description Discharge HW Elev Velocity
Culvert-1 1-15 inich Circutar 3.86 cfs 621,76 ft 4.69 fis
Weir Mot Considered N/A N/A NiA

Project Engineer: Greene & Bradford, Inc.
:\02317\calcs\utical092.cvm Greene & Bradford, Inc. CulvertMaster v1.0
11/03/04 $3:40:44 PM © Haestad Methods, tne. 37 Brookside Road  Waterbury, CT G8708 USA  (203) 755-1666 Page 1 af 2



smponent: Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. 9

Culvert Summary

Computed Headwater Elevation 62176 R Discharge 3.86 cfs’
Inlet Control HW Elev 62167 ft Tailwater Elevation 620.07 &
Outlet Control HW Elev 621.76 ft Control Type Outlet Control
Headwater Depth/ Height 1.03

Grades

Upstream invert 620.47 ft Downstream Invert 6519.78 ft
Length 37.00 #t Constructed Slope 0.018649 ftft
Hydraulic Profile

Profile M2 Depth, Downstream 079 R
Slepe Type - Mid Narmal Depth 0.85 f
Fiow Regime Suberitical Critical Depth . 0.79 ft. .
Velocity Downstream 469 fi/s Critical Slope o 0.Q22677  fURt
Section ) . :
Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 125 #t
Seclion Size 16 inch Rise 1.25 ft
Number Sections 1

utiet Control Properiies

Outlet Contral HW Elav 621.76 ft Upstream Velocily Head 029 ft
Ke 0.50 Entrance Loss 0.15 ft
Inlet Cantrel Properties

Intet Control HW Elev 621.67 ft Flow Control Unsubmerged
Intet Type Headwali Area Full 1.2 7
K £.00780 HDS § Chart 2

M 2.00000 HOS 5 Scale 1

C 0.0379C Equation Form 1

Y 0.69000

0231 7cales\wlicals2 . cvm
11/03/04 03:40:44 PM

© Haeslad Meathods, Inc.

Greene & Bradford, Inc.

37 Brookside Road  Walerbury, CT 08708 USA

Project Engineer: Greene & Bradford, Inc.

(203) 755-1666

CulvertMaster vi.0
Page 2 of 2




Hydrograph Piot

Hyd. No. 47

AREA #16

Hydrograph type

Storm frequency

Drainage area

intensity
iDF Curve

50 yrs
0.6 ac

I I L I |

Rational =

8.672 in/hr
Northeast.idf

Hydraflow Hydrographs by Intelisolve

Peak discharge ' = 4.02cfs .
Time interval = 1 min
Runoff coeff. = 0.8

Time of cone. (Tc) = 7 min

Asc/Rec limb fact = 1/2

Hydrograph Volume = 2,535 cuft

Q cfs

o

47 - Rational - 50 Yr - Qp = 4.02 cfs

3 VN

I N

1 )4 N
<

/

0.0 2.1

42 63 84 105 126 14.7 16.8 189 21.0
Time (min) *

/ Hyd. 47




Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 47
AREA #16
Hydrograph type = Rational Peak discharge = 4.71cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area = 0.6 ac Runoff coeff. = 0.8
Intensity = 10.154 in/hr Time of conc. {Tc) = 7 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 2,968 cuit
47 - Rational =100 Yr - Qp = 4.71 cfs
5
. /\\\
o 3 / - \
L 4 o N :
= | .
e / \\
o

0

0.0 21 42 63 84 105 126 147 16.8 189 21.0
Time {min)

/ Hyd. 47




Hydrograph Plot

Hyd. No. 48
US CULVERT E14

Hydrograph type = Combine
Storm frequency = 50 yrs
Inflow hyds. = 46, 47

Peak discharge -
Time interval

Hydraflow Hydrographs by Intelisolve

6.45 cfs -
1-min

Hydrograph Volume = 5,491 cuft

48 - Combine - 50 Yr - Qp = 6.45 cfs

Qo

Q cfs

AN

g o

N

o~

15

Time (min)
/ Hyd. 47

/ Hyd. 46

18 - 27

/ Hyd. 48

30




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 48
US CULVERT E14
Hydrograph type = Combine Peak discharge = 7.56 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. = 46, 47
Hydrograph Volume = 6,442 cuft
48 - Combine - 100 Yr - Qp = 7.56 cfs
8

/Ww\\

VAR

ﬁ“ / \\
\ o
/ 1/ | \\§
2 T -
-0 - 3 6 9 12 15 18 21. 24 27 30
Time (min)
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Culvert Designer/Analyzer Report
PIPE CULVERT NO, E14

Analysis Component

Storm Event

Design Discharge 6.45 cfs
Peak Discharge Method: User-Specified
Design Discharge G6.45 cfs Check Discharge 7.56 cfs
Tailwater properties: Reclangular Channel
Slope 0.004000 ft/ft Mannings Coefficient 0.013
Depih 0.87 ft Bottorm Width 1.77 ft
Taiiwater conditions for Design Storm.
Discharge 6.45 cfs Bollom Elevation 617.48 ft
Bepth 0.87 #t Veiocity 4.18 fis
Name Description bischarge HW Elev Velocity
Culvert-1 1-24 inch Clreular 6.45 cis 619,14 ft 4.71 fi/s
Weir Nat Considered N/A NIA NIA

E\0231 T\alcs\utica0b2.cvm
14/03/04 03:47:17 PM

@ Haestad Methods, tnc.

Greene & Bradford, Inc.
37 Brookside Ropd  Waterbury, CT 06708 USA

Project Engineer: Greene & Bradford, Inc.
CulverlMaster v1.0

(203) 755-1666 Page 1 of 2



smponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E14

Culvert Summary

Computed Headwater Elevation 619.14 f Oischarga 6.45 cfs
Inlet Contral HW Elev 619.08 # Tailwater Efevation 618.35 ft
Qullet Control HW Elev 61914 1t Control Type Gullet Control
Headwatler Depth/ Height 0.67

Grades

Upstream Invert 617.81 ft Downstream Invert 617.47 ft
Length 128.00 ft Constructed Slope 0.002636 fUft
Hydraulic Profile

Profile Mz Depth, Downstream 080 ft
Slope Type Mild Normat Depth 1.06 &
Flow Regime Subcritical Critical Depth 090 -0
Velocity Downstream 471 fifs _Critical Slope 0.604690_ {t/ft .
Section

Section Shape Circular Mannings Coefficlent 0.013
Section Material Concrele Span 2.00 f
Section Size 24 inch Rise 2.00 ft
Number Sections 1

Jutlet Control Properties

Outiet Centrol HW Elev 619,14 f# Upstream Velocity Head 0.23 ft
Ke 0.20 Entrance Loss 005 ft
Inlet Control Properties

Iniet Control HW Elev 619.08 fi Flow Control Unsubmerged
Inlet Type Groove end w/headwall Area Full 31
K 1.00780 HDS 5 Chart 1

Wt 2.00000 HDS 5 Scale 2

C 0.02820 Equation Form 1

Y .74000

0231 Neales\uticad22.cvm

11/03/04 03:47:17 PM

© Haestad Methods, Inc.

Greang & Bradiord, Inc,

Project Engineer: Greene & Bradford, Inc.

37 Brookside Road  Waterbury, CT 05708 USA  (203) 755-1666

CulvertMaster vi.0
Page 2 of 2
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Cuivert Designer/Analyzer Report
PiPE CULVERT NO. E14

wnalysis Component

Storm Event Check Discharge 7.56 cfs

Peak Discharge Method: User-Specified
Design Discharge 6.45 cfs Check Discharge 7.56 cfs

Tailwater properties: Rectangular Channel

Slope 0.004000 fift Mannings Coefficient 0.013
Pepth 0.98 fi Bottom Width 1.77 #

Tailwater conditions for Check Storm.

Discharge 7.56 cfs Bottom Elevation 617.48 ft
Depth 0.98 ft Velocity 434 itis
Name Description Discharge HW Elev Velocity
Culvert-1 4-24 inch Circular 7.56 ofs 619,27 ft 4.85 ft/s
Weir Not Considered N/A NIA NIA

[cw Qunt Hlevrhod ézz.%%l,@'
Shadon J03+00 (Gt B 179)

Project Engineer: Greene & HBradford, Inc,

1VI2317\cales\utica092. cvm Greene & Bradford, Inc. CulvertMaster v1.0
11/03/04 D3:47.08 PM ® Haastad Methods, inc. 37 Brookside Road  Waterbury, CT 068708 USA {203} 755-1666 Page iof2



Culvert Designer/Analyzer Report
PIPE CULVERT NO. E14 |

smponent:Culvert-1

Culvert Summary

Computed Headwater Elevation §19.27 #t Discharge 7.56 cfs
tnlet Control HW Elev 619.21 ft Tailwater Elevation 618.46 ft
Outlet Control HW Eley 619.27 # Contro! Type Qutlet Control
Headwater Depth/ Height 0.73

Grades

Upstream invert 617.81 ft Downstream Invert 81747 #
Length 129.00 # Constructed Slope 0.002636 /it
Hydraulic Profile

Profile M2 Depth, Downstream 089 #1
Slope Type Mild Normal Depth 118 1
Flow Regime Suberitical Critical Depth 283 #:. - .
Veiccily Downstream 4.85 fifs _ Critical Slope o.po4828 Mmoo L
Section

Seclion Shape Circular Mannings Coefficient 0.013
Sectlion Material Concrete Span 200 f
Section Size 24 inch Rise 2.00 #
Number Sections 1

Qutlet Contrel Properties

Qutlet Control HW Elev 619.27 ft Upstream Velocily Head 0.25 ft
Ke 0.20 Entrance Loss 0.08 #
inlet Control Praperies

Iniet Contrel HW Elev - 619.21 # Flow Control Unsubmerged
inlet Type Groove end w/headwall Area Full 3.1 ft?
K 0.00780 HDS § Chant 1

M 2.000560 HDS 5 Scale 2

C 0.02920 Equation Farm 1

Y 0.74000

jao2317ealcs\utica092.cvm

11/03/04 03:47:09 PM

& Haastad Methods, inc.

Greene & Bradford, Inc,

Project Engineer: Greene & Bradford, Inc.

37 Brookside Road  Waterbury, CT 08708 USA (203} 7551666

Culvertiaster vt.0
Page 2 of 2
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Hydrograph Plot

Hydraflow Hydragraphs by Intelisolve

Hyd. No. 49
AREA #14
Hydrograph type = = Rational Peak discharge = 2.85cfs
Storm frequency = 50 yrs Time interval = 1 min
Drainage area =0.7 ac Runoff coeff. = 0.5
Intensity = 7.819 in‘hr Time of conc. (Tc) = 10 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 2,568 cuft
49 - Rational - 50 Yr - Qp = 2.85 cfs

3.0 ' '

2.5 7_

2.0 "

.ﬂ \ I
g 15 \\

1.0 \\

0.5 .. \‘\

0.0 :
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Time (min)
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Hydrograph Plot

Hyd. No. 49

AREA #14

Hydrograph type = Rational
Storm frequency = 100 yrs
Drainage area = 0.7 ac
Intensity = 8.189 in/hr
IDF Curve = Northeast.idf

Hydraflow Hydrographs by Intelisolve

Peak discharge = 3.35cfs
Time interval = 1 min
Runoff coeff. = 0.5
Time of conc. {Tc) = 10 min

Asc/Rec limb fact =1/2

Hydrograph Velume = 3,019 cuft

49 - Rational - 100 Yr - Qp = 3.35 cfs
4
&
(&
o 2
1
0 \\
6 3 6 9 12 15 18 21 24 27 30
Time (min)
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Culvert Designer/Analyzer Report
PIPE CULVERT NO. E11 |

Walysis Component |

Storm Event Deslign Discharge 2.85 cfs : . i

Peak Discharge Method: User-Specified : : I

Besign Discharge 2.85 ¢fs Check Discharge 3.35 cfs _ i

Taiiwater properies: Rectangular Channel ‘

Siope 0.604000 ft/ft Mannings Coefficient 0.013
Depth 0.48 ft Bottom Width 1.77 ft

Tailwater conditions for Design Storm.

Discharge 2.85 cfs Bottom Eievation 617.48 1t
Depth 0.48 ft Velocity 3.33 fifs
Name Description Discharge HW Elev ; Velocity
Culvert-1 1-24 inch Circular . 285cls 619.15 it 482155 : _ :
Weir Not Considered N/A NIA NfA - o !

L—OU\J ﬁ)lw* M/wwﬁ_‘é‘ﬁf\] éZZ(/?/Q @
Sodion laVr90 (O 2. 179)

Project Engineer: Greene & Bradford, fnc.
0231 ealcswticadn2. cvm Greene & Bradford, inc. CulvertMaster v1.0
11/G3/04 04:00:34 PM © Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-16658 Page 1 of 2



mponent;Culveri-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E11

Culvert Summary

Computed Headwater Elevation 619.15 ft Discharge 2.85 cfs
inlet Cantrot HW Elev 619.11 f Tailwater Elevation 617.96 f
Outlet Contrel HW Efev 618.15 # Control Type Outlet Control
Headwater Depth/ Height 0.42

Grades

Upstream Invert 618.31 # Downstream Invert 617.48 ft
Length 88.00 f Constructed Slops 0.009432 ft/i
Mydraulic Profile

Profile S2 Depth, Downslream 0.49 ft
Slope Type Sleep Normat Depth 0.49 ft
Flow Regime Supercriticat Criticat Depth 0.59 ft
Velocity Downstream 4,82 fifs Criticai Siope 0.004451 ft/ft
Section

Section Shape Circular Mannings Coefficlent 2.013
Section Material Concrete Span 2.00 ft
Section Size 24 inch Rise 2.00 f
Number Sections 1

~titiet Control Properlles

Qutlet Control HW Elev 81915 ft Upstream Velocily Head 0.21 1t
Ke 0.20 Entrance Loss 0.84 ft
inlet Control Properties

inlet Control HW Elev 619.11 ft Ftow Control Unsubmerged
inlet Type Groove end w/headwall Area Full 3.1 ft*
14 0.00780 HDS 5 Chart 1

M 2.00800 HOS 5 Scale 2

c 0.02920 Equation Form 1

Y 0.74000

30231 7\calcs\uticatlB2.cvm

11/03/04 04:00:34 PM

® Haestad Methods, Inc.

Greene & Bradford, Inc,

Project Enginegr: Greene & Bradford, inc,

37 Brookside Road  Waterbury, CT 06708 USA (203} 755-1666

CulvertMiaster v1.0
Page 2 of 2



Culvert Designer/Analyzer Report
PIPE CULVERT NO. E11

nalysis Component

Storm Event Check Discharge 3.35 cls
Peak Discharge Method: User-Specified
Design Discharge 2.85 cfs Check Discharge 3.35 cfs
Tallwater properties: Rectangular Channel
Slope 0.004000 fu# Mannings Coefficient 0.013
Depth 0.54 ft Bottom Width 1.77
Tailwaler conditions for Check Storm,
Discharge 3.35 cfs Bottom Elevation 81748 &
Depth 0.54 ft Velocity 3.49 fis

Name Descripilon . Discharge HW Elev / Velocily

Culvert-1 1-24 _Ep_c!'l Qirc_L_i!j:_lr _ i 3.35¢ls §19.23 ft v 5.05 ft/s
Weir Not Considered N/A NIA N/A

02317 \cales\uticals2 cvm
11/03/04 04:00:44 PM

® Haestad Methods, Inc.

Greene & Bradford, inc,
37 Brookside Road  Waterbury, CT 06708 LUSA

Froject Engineer; Greene & Bradford, inc,
CulvertMaster v1.0

{203) 755.1666 Page 1 of 2




Jmponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E11

Culvert Summary

Computed Headwater Elevation 61823 & Discharge 3.35 cfs
Iniet Control HW Elev 810.18 & Tailwater Etevation 618.02 ft
Outlet Control HW Elev 61923 A1 Control Type Outlet Control
Headwater Depth/ Height 0.46

Grades

Upstream invert 618.31 # Bownstream [nvert 61748 #
Length 88.00 fi Constructed Slope 0.009432 fi/ft
Hydraulic Profile

Profile 52 Depth, Bownstream 0.53 #
Slope Type Steep Normai Depth 0.53 f
Flow Regime Supercritical Critical Depth 064 1
Velocity Downstream 506 ft/s Ciltical Slope 0.004460 fuft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Materiat Concrete Span 2.00 #
Section Size 24 inch Rise 2.00 #t
Number Sections 1

Jutiet Controt Properties

Outiet Control HW Elev 619.23 # Upstream Velocily Head 0,23 f
Ke 0.20 Entrance Loss 0.05 ft
Inlet Control Properties

Intet Control HW Elev 519.18 ft Flow Control Unsubmerged
iniet Type Groove end wiheadwall Area Fuil 3.1
K 0.00780 HDS 5 Chart 1

M 2.00000 HDS 5 Scaie 2

C 0.02820 Equation Form 1

Y 0.74000

1\0Z231 Ticales\uticada2 . cvm

11/03/04 04:00:44 PM

© Haestad Melhods, Inc.

Greene & Bradford, Inc.

Project Engineer: Greene & Bradford, Ine.

37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

CulvertMaster v1.0
Fage 2 of 2



Hydrograph Plot

Hydraflow Hydrographs by Intefisolve

Hyd. No. 50
AREA #15
Hydrograph type = Rational Peak discharge = 10.20 cfs
Storm frequency = 50 yrs Time interval = 1 min
Drainage area =15ac Runoff coeff. = (.8
Intensity = 8.672 in/hr Time of conc. (Tc) = 7 min
IDF Curve = Northeast.idf Asc/Rec limb fact = 1/2
Hydrograph Volume = 6,425 cuft

50 - Rational - 50 Yr - Qp = 10.20 cfs

15 ' '

10 | | |
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00 21 42 63 84 105 126 147 168 18.9 21.0
Time (min) |

/ Hyd. 50




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 50

AREA #15

Hydrograph type = Rational S Peak discharge - = 11.94cfs .
Storm frequency = 100yrs - Time interval = 1 min
Drainage area =15ac Runoff coeff. = 0.8

Intensity = 10.154 in/hr Time of conc. (Tc) = 7 min

IDF Curve = Northeast.idf Asc/Rec limb fact =1/2

Fydrograph Volume = 7 523 cuft

50 - Rational - 100 Yr - Qp = 11.94 cfs
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. N
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Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 49

CULVERT E12

Hydrograph type = Combine Peak discharge = 18.52 cfs
Storm frequency = 50 yrs Time interval = 1 min
Inflow hyds. = 46, 47, 48

Hydragraph Valume = 14,484 cuft

49 - Combine - 50 Yr - Qp = 18.52 cfs

\ L

NE

9 12 15 18 21 24 27 30

Time (min)-
/ Hyd. 46 / Hyd. 47 / Hyd. 48 / Hyd. 49




Hydrograph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 49
CULVERT E12 _
Hydrograph type = Combine Peak discharge = 21.70cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. = 46, 47, 48
Hydrograph Voiume - 16,983 cuft
49 - Combine - 100 Yr - Qp = 21.70 cfs
05 . _

Q cfs

Time (min)
/ Hyd. 46 / Hyd. 47 / Hyd. 48 / Hyd. 49




Culvert Designer/Analyzer Report
PIPE CULVERT NO. E12

walysis Compaonent

Storm Event Check Discharge 21.70 efs

Peak Discharge Method: User-Specified

Design Discharge 18.52 cfs Check Discharge 21.70 cfs

Tailwater properties: Trapezoidal Channel

Slape ' 0.004600 fi/it Mannings Coefficient 0.050
Depth 1.32 ft Left Side Slope 4 H:V
Right Side Slope 4 H:V Bottom Width 4.00 ft

Tailwater conditions for Check Storm.

Discharge 21.70 cfs Bottem Elevation 81715 ft
Depth 1.32 # Velocity 1.77 fs
Name Description Discharge HW Elev Valocity
Culvert-1 1-24 inch Circuiar 2170 cfs 620,63t - 7.76 fifs -
Weir Not Cansidered NIA N/A NiA

(o (ot Flovedess! 42292549
(B Gafpod 0750 G- e (19

Project Engineer. Greene & Bradford, Inc,
0231 Mcales\wtica092.cvm Greene & Bradford, inc. CulveriMaster v1.0
11/03/04 04:13:27 PM © HMaestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-16686 Page 1 of 2




mponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E12

Culvert Summary

Computed Headwater Elevation 62063 R Discharge 21.70 cfs
intet Control HW Elev 620.34 fi Tailwater Eievation 618.47 ft
Cutlet Control HW Elev 620.63 ft Control Type Outlet Conirol
Headwater Depth/ Height 1.58
Grades
Upstream Invenl 617.47 f Downstream Invert §17.15 fi
Length 82.00 fi Constructed Slope 0.003902 fuft
Hydraulic Profile
Profile CompositeM2Pressure Depth, Downstrearn 1.67 &
Slope Type hid Normal Depth NiA it
Flow Regime Subcritical Critical Depth 167 #
Velocity Downstream 7.76 ft/s Crilical Slope 0.008853 fift
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 200 #/
Section Size 24 inch Rise 2.00 ft
Number Sections 1

— Jutlet Control Properties
Outlet Control HW Elev 82063 ft Upstream Velocity Head 0.74 ft
Ke 0.20 Entrance Loss 0.15 ft
Inlet Control Properties
Inlet Controt HW Elev 620.34 ft Flow Control Submerged
inlet Type Groove end w/headwall Area Fult 3.1 ft?
K 0.00780 HDS 5 Chart 1
M 2.00000 HDS 5 Scale 2
C 0.02920 Equation Form 1
Y 0.74000

1M23 1 7\eaics\ulical82.cvm

11/03/04 04:13:27 PM

©@ Haestad Methods, ne,

Greene & Bradford, inc.

Project Engineer: Greane & Bradford, Inc,

37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666

CulveriMaster v1.0
Page 2 of 2



Culvert Designer/Analyzer Report

PIPE CULVERT NO. E12

wnailysis Component

Storm Event Dasign Discharge 18.52 cfs
Peak Discharge Method: User-Specified
Design Discharge 18.52 cfs Check Discharge 21.70 cfs
Tailwater properties: Trapezoidal Channel
Siope £.0048600 Uit Mannings Coefficient 0.050
Depth 123 # Left Side Slope 4 H:V
Right Side Slope 4 H:V Bottem Width 4.00 ft
Tallwater conditions for Design Starm,
Discharge . 18.52 cfs Bottom Ejevation .. 81715 ft
Depth ot23 Velocity 1.70 fi/s

Name Bescription Discharge HW Elev Velocity

Culvert-1 1-24 inch Circular 18.52 ¢ls 520.08 ft 7.09 ft/s
\Weir Not Considered N/A NfA N/A

\0231 7\cales\uticats,.cvm
11/03/04 04:13:36 PM @ Haestad Methods, inc.

Greene & Bradford, Inc.
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Greene & Bradford, Inc.

{203} 755-1666

CulvertMaster vi1.0
Page 1 of 2




smponent:Culvert-1

Culvert Designer/Analyzer Report

PIPE CULVERT NO. E12

Culvert Summary

Computed Headwater Elevation §20.08 ft "'Discharge 18,52 cfs
Inlet Controt HW Elev ' 619.96 ft Tailwater Elevation 618.38 ft
Qutlet Control HW Elev 620.08 ft Control Type Outlet Control
Headwater Depth/ Height 1.31

Grades

Upstream Invert 617.47 ft Downstream Invert §17.15
Length 82.00 ft Constructed Slope 0.003802 fu/it
Hydrautic Profile

Profile M2 Depth, Downstream 155 f
Slope Type Mitd Normal Depth N/A 1
Flow Regime Subcriticai Criticat Depth 1.55 ft
Velocity Downstream 7.08 fi/s Criticat Slope 0.007455 R
Section

Seclion Shape Circular Mannings Coefficient 0.013
Section Material Concrate Span 2.00 #t
Section Size 24 inch Rise 200 #
Nurnber Sections 1

Jutlet Control Properties

Outlet Control HW Elev 620.08 #t Upstream Velocity Head 0.55 ft
Ke 0.20 Entrance Loss 011 ft
Inlet Control Properlies

Inlet Contral HW Elev 61995 ft Flow Controt Submerged
inlet Type Groove end w/headwall Area Fult 3.1 f
K 0.00780 HDS 5 Chart 1

M 2.60000 HDS 5 Scale 2

c 0.02020 Equation Form 1

Y 0.74000

:\82317\calcs\uticad92.cvm

11/03/04 04:13:36 PM

@ Haeslad Methods, Inc.

Greene & Bradford, Inc,

Project Engineer: Greene & Bradford, Inc.

37 Brookside Road  Waterbury, CT 06708 USA {203} 755-1666

CulvertMastar v1.0
Page 2 of 2



Hydrogra

ph Plot

Hydraflow Hydrographs by Intelisolve

Hyd. No. 50
DS CULVERT E12
Hydrograph type = Combine Peak discharge = 25.78 cfs
Storm frequency = 50 yrs Time interval = 1 min
Inflow hyds. = 40, 43, 49
Hydrograph Volume = 28,841 cuft
50 - Combine - 50 Yr-Qp=25.78 cfs
30
25+— S
2] . .
‘G 15 //\\ .
/I AN
1014/ N
g b= = —
Q.O 46 92 1_3.8 18.4 23.Q 276 32.2- 36.8 41.4_4_6.0
Time {min)
/ Hyd. 40 / Hyd. 43 / Hyd. 49 / Hyd. 50




Hydrograph Plot

Hydraflow Hydrographs by intelisolve

Hyd. No. 50
DS CULVERT E12
Hydrograph type = Combine Peak discharge = 30.30 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyds. = 40, 43, 49
Hydrograph Volume = 35,064 cuft
50 - Combine - 100 Yr - Qp = 30.30 cfs
40
30
N
£ \
() Ve
o ” / Ef/ \ \
¥ \%
0.0 46 92 138 184 23.0 276 322 36.8 414 46.0
Time (min)
/ Hyd. 40 / Hyd. 43 / Hyd. 49 / Hyd. 50







SECTION 2

ROADSIDE DITCH CAPACITY
& ROADSIDE DITCH LINING
ANALYSIS

JAD231T\CORRES\DRAINAGE REPORT NARRATIVE.DOC






Roadside Ditch Capacity Analysis

All ditches were checked based on a 50 year design frequency. The maximum
allowable flow depth will be six inches below the proposed edge of shoulder.

The drainage areas were determined using USGS Quadrangle Maps and our survey
data. The rational method was used to determine the flowrates for all drainage areas.

The runoff coefficient, C, was determined from pictures and a video tape taken just
after we began this project in 1999. We utilized several charts and graphs (See Section
6) and Flow Master (A software created by Haestad Methods) to determine the 50 year
flowrate.

The drainage areas were determined using contours created from survey data. The
rational method was used to determine the flowrates for all drainage areas. The run-off
coefficient, C, was determined from a field site visit in the summer of 2003.

We utilized several charts and graphs {See Section 3) and Flow Master Sheets to
determine the time of concentration, Tc. The drainage areas, run-off coefficient and
time of concentration was input into a program called Hydraflow Hydrographs 2002 to
determine the 50 year flowrate. Flow Master was used to calculate the flow depth and
velocity for a particular section with a given discharge.

Roadside Ditch Lining Analysis

All roadside ditch lining was based on a 50 year design frequency which is larger than
the IDOT required 10 year frequency.

Two soil borings were taken near the bridge at Sta. 995+96. The soil borings indicated
the existing soil at the surface was a silty loam. Table 9-503a shows that if the ditch
velocity is less than 2.5 fps, no protection is required; if the ditch velocity is between 2.5
fps and 6.0 fps, then a ditch lining is required until the grass has grown; and if the ditch
velocity is greater than 6.0 fps, riprap should be placed in the bottom of the ditch.

Using these guidelines, it was determined that no additional protection will be required
other than seeding the exposed slopes.

JAB23TNCORRES\DRAINAGE REPORT NARRATIVE.DOC






ROADSIDE DITCH HYDRAULICS INFORMATION

{D.S. Pipe Culveri No. 8)

DITGH SECTION LOCATION] DRAINAGE | DESIGN | W.S.EL | TOP BANK | EDGE OF | VELOCITY |
AREA DISCHARGE ft. ELEV. SHOULDER
{acres) 50 YEAR or edge ft. ft./sec.
cfs of shoulder

Sa. 898+49,50, 376.43' Lt. 4.96 13.28 618.94 624.13 none 1.75
(U.8. Pipe Culvert No. 1}

Sia. 896+85.89, 13.98' Rt 1.97 6.65 621.99 624.46 624.46 0.89
(1U.S. Pipe Culvert No. 2)

Sta. 887+00, 62.66' Rt 7.52 16.94 621.97 624.46 none 1.52
(D.S. Pipe Culvert No. 2)

Sta. 896+99, 62.66' Rt. 9.46 21.10 622.09 624.46 none 1.63
(D.8. Pipe Culvert No. 2)

Sta, 896+38.56, 73.49' Rt 9.46 21.10 621.98 624.3 none 1.63
(U.S. Pipe Culvert No, 3)

Sta, §95+32.24, 72.61' RL. 9.46 21.10 6521.49 624.00 none 1.63
(D.S. Pipe Culvert No. 3)

Sta. 887+83.63, 100.79' Rt. 165.98 28.29 619.03 §22.48 622.10 1.75
(U.S. Pipe Culvert No. 4)

Sta. BB7+65, 141' Rt, 31.16 60.52 620.05 620.74 620.91 1.50
(D.S. Pipe Culvert No. 4)

Sta, 883+0, 10.75' Rt 2.16 7.35 617.65 62165 621.65 1.29
(U.S. Pipe Culveri No. 5)

Sta. 883+01, 81.57 Rt. 37.72 57.32 618.19 621.31 618.72 1.43
(D.S. Pipe Culvert No. 5)

Sta. B82+99, 81.57 Rt. 39.88 64.67 618.29 621.31 618.72 1.49
(D.S. Pipe Culveri No. §)

Sta. 872+00, 10.82' Rt 1.86 7.12 609.80 613.38 613.38 1.61
(U.S. Pipe Culvert No. 6)

Sta. 872+01, 66.12' RL. 42.45 46.65 610.05 613.50 611.66 4.00
{D.S. Pipe Culvert No. &}

Sta. 871488, 66.12' RL. 44 31 53.77 6i0.1 613.50 611.66 413
{D.S. Pipe Cuivert No. &)

Sta. B96+40.05, 71.89' Lt. 1.81 4.00 621.25 624.13 none 1.19
(U.S. Pipe Cuivert No. 7)

Sta. 895+34.97, 73.44' Lt 1.81 4.00 620.83 623.85 none 1.19
(D.5. Pipe Culvert No. 7)

Sta. 887+25.27, 78.66' Lt, 10.85 18.45 610.85 622.53 £23.26 1.20
{L.S. Pipe Culvert No. 8)

Sta. 887+10, 116' Lt 19.66 39.79 619.55 621.55 621.92 2.80

J:X02317\calcs\Roadside Ditch Hydraulies Informalion.xls






US PIPE CULVERT NO. E1
Worksheet for Trapezoidal Channel

Project Description

Project File 70231 7\cales\project1.fm2
Worksheet US PIPE CULVERT NO. E1
Flow Element Trapezoidal Channel
Method Manning's Formula

Solve For Channe! Depth

Input Data

Mannings Coefficient 0.050

Channe! Slope 0.006800 f/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 fi
Discharge 13.28 ft/s
Resuits

Depth 0.83 ft

Flow Area 7.59 fi?
Wetied Perimeter 12.58 ft

Top Width 12.35 ft
Critical Depth 0.56 ft
Critical Slope 0.050215 ft/ft
Velocity 1.75 ftis
Velocity Head 0.05 ft
Specific Energy 0.98 ft
Froude Number 0,39

Flow is subcritical.

Nov 17, 2004

10:55:15

None
Haestad Methods, inc. 37 Brookskie Road  Waterbury, CT 06708

{203) 755-1666

FlowMaster v4.1c
Page 1 of 1



US PIPE CULVERT NO. E2

Worksheet for Trapezoidal Channel

Project Description

Project File (20231 7\calcs\projecit.fm2
Worksheet US PIPE CULVERT NO. E2
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.050

Channel Slope 0.002400 ft/ft
Left Side Slope 5.00 H:V
Right Side Slope 5.00 H:Vv
Bottom Width 2.00 ft
Discharge 8.65 ft'/s
Resuits

Depth 0.98 ft

Flow Area 6.71 ft?
Wetted Perimeter 11.95 ft

Top Width 11.76 ft
Critical Depth 0.48 f
Critical Slope 0.054831 ft/ft
Velocity 0.99 ft/s
Velocity Head 0.02 ft
Specific Energy ¢.99 ft
Froude Number 0.23

Flow is subcritical.

MNov 17, 2004

10:57:10

Haestad Methods, inc.

Nane
37 Brookside Road  Waterbury, CT 06708

(203) 755-1656

FlowMaster v4.1¢
Page 1 of t




US DITCH @ DS PIPE CULVERT NO. E2

Worksheet for Trapezoidal Channel

Project Description

Project File j\02317\calcs\project.fm?2
Worksheet DS Ditich @ DS PIPE CULVERT NO. E2
Fiow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channet Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.004000 f/ft
Left Side Slope 6.00 H:v
Right Side Siope 3.00 H:V
Bottom Widih 4.00 ft
Discharge 18.54 ft/s
Results

Depth 1.18 ft

Flow Area 11.03 fiz
Wetted Perimeter 14.94 f

Top Width 14.65 ft
Criticat Depth 0.64 fi
Critical Slope 0.048450 /it
Velocity 1.54 fi/s
Velocity Head 0.04 ft
Specific Energy 1.22 ft
Froude Number 0.31

Flow is subcritical.

Nov 17, 2004

10:58:34

Haestad Methods, Inc.

None
37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMasler vd.ic
Page 1 of 1



US DITCH @ DS PIPE CULVERT NO. E2

Worksheet for Trapezoidal Channel

Project Description

Project File 02317 \calcs\projectt.fm2
Worksheet US Ditch @ DS PIPE CULVERT NO. E2
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.004000 ft/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 16.84 ft¥s
Resulis

Depth 1.18 ft

Flow Area 11.03 ft*
Wetted Perimeter 14,94 ft

Top Width 14.65 ft
Critical Depth 0.64 ft
Critical Slope 0.048450 ft/ft
Velocity 1.54 f's
Velocity Head 0.04 ft
Specific Energy 1.22 ft
+roude Number 0.31

Flow is subcritical.

Nov 17, 2004

111016

Haestad Methads, inc.

Nane
37 Brookside Reoad  Waterbury, CT 06708

(203) 755.1866

FlowMaster v4.1c
Page 1 of 1




DS DITCH @ DS PIPE CULVERT NO. E2

Worksheet for Trapezoidal Channel

Project Description

Project File j\M02317\calcs\projectt.fm2
Worksheet DS Ditch @ DS PIPE CULVERT NO, E2
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.004000 fuit
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 21,10 /s
Resuits

Depth 1.31 ft

Flow Area 12.97 ft*
Wetted Perimeter 16.12 ft

Top Width 15.80 ft
Critical Depth 0.72 ft
Critical Slope 0.046934 ft/fi
Velocity 1.63 fi/s
Velocity Head 0.04 ft
Specific Energy 1.35 ft
Froude Number 0.32

Flow is subcritical.

Nov 17, 2004

11:32:13

Hasgstad Methods, Inc.

None
37 Brookside Rogad Waterbury, CT 06708

{203) 755-1666

FlowMasler v4.1¢
Page 1 of 1



US PIPE CULVERT NO. E3

Worksheet for Trapezoidal Channel

Project Description

Project File \02317\calcs\project1 .fm2
Worksheet US PIPE CULVERT NO. E3
Flow Element Trapezoidal Channel
Method Manning's Formuia
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.004000 fi/ft
Left Side Slope £.00 H:V
Right Side Slope 3.00 H:V
Bottarm Width 4.00 ft
Discharge 21.10 /s
Results

Depth 1.31 it

Flow Area 12.97 ft?
Wetted Perimeter 16.12 ft

Top Width 15.80 ft
Critical Depth 0.72 ft
Critical Slope (.046934 ft/it
Velocity 1.83 fi/s
Velocity Head 0.04 ft
Specific Energy 1.35 ft
Froude Number 0.32

Flow is subcritical.

Nev 17, 2004

11:34:44

Haestad Methods, Inc,

None
37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster vd,1c
Page 1 of 1




US PIPE CULVERT NO. 2
Worksheet for Trapezoidai Channel

Project Description

Project File i\02317\calcs\projectd fm2
Worksheet US PIPE CULVERT NO. 2
Flow Element Trapezoidal Channel
Method Manning's Formula

Solve For Channe! Depth

input Data

Mannings Coefficient 0.050

Channel Slope 0.004000 f/#t
Left Side Slope 8.00 H:Vv
Right Side Slope 3.00 H:Vv
Bottom Width 4.00 ft
Discharge 21.10 fi's
Restlis

Depth 1.31 ft

Flow Area 12.97 ft?
Wetted Perimeter 16.12 ft

Top Width 15.80 ft
Criticat Depth 0.72 ft
Criticat Slope 0.046934 #/ft
Velocity 1.63 f/s
Velocity Head 0.04 ft
Specific Energy 1.35 ft
Froude Number 0.32

Flow is subcritical.

Nov 17, 2004

132018

None

Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowiMaster vd.lc
Page 1 of 1



US DITCH @ DS PIPE CULVERT NO. ES

Worksheet for Trapezoidal Channel

Project Description

Project File i\02317\cales\project.fm2
Worksheet US Ditch @ DS PIPE CULVERT NO, E5
Fiow Element Trapezoidal Channel
Method Manning's Formuia
Soive For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.001400 /it
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 57.27 ft¥/s
Results

Depth 2.58 ft

Flow Area 40,28 g
Wetted Perimeter 27.85 ft

Top Width 27.22 ft
Critical Depth 1.22 ft
Critical Slope 0.040801 f/it
Velocity 142 ft/s
Velocity Head 0.03 ft
Specific Energy 261 ft
Froude Number 0.21

Flow is subcritical,

Nov 17, 2004

11:16:52

Haestad Methods, inc.

None
37 Brookside Road  Waterbury, CT 86708

(203) 755-1666

FlowMaster wd.1c
Page 1 of 1




US PIPE CULVERT NO. E5 -

Worksheet for Trapezoidal Channel

Project Description

Project File j\02317\calcs\projectt.fm2
Worksheet US PIPE CULVERT NO. E5
Flow Element Trapezoidat Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.050

Channel Slope 0.004600 ft/ft
Left Side Slope 5.00 H:V
Right Side Slope 5.00 H:V
Bottom Width 2.00 ft
Discharge 7.35 ft*/s
Results

Depth 0.88 ft

Flow Area 5.67 ft2
Wetted Perimeter 11.01 ft

Top Width 10.84 ft
Critical Depth 0.50 ft
Critical Slope 0.054067 fu/it
Velocity 1.30 ft/s
Velocity Head 0.03 ft
Specific Energy 0.91 ft
Froude Number .32

Flow is subcritical.

Nov 17, 2004

111510

Haestad Methods, Inc.

None
37 Brookside Road  Waterbury, CT 88708

(203) 755-1666

FlowMaster vé4.1¢
Page 1 6f1



DS DITCH @ DS PIPE CULVERT NO. ES

Worksheet for Trapezoidal Channel

Project Description

Project File i\02317\calcs\project1.fm?2
Worksheet DS Ditch @ DS PIPE CULVERT NO. £5
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.001400 fi/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:Vv
Bottom Width 4.00 ft
Discharge 64.67 s
Results

Depth 272 ft

Flow Area 4410 ft?
Wetted Perimeter 29.12 ft

Top Width 28.46 ft
Critical Depth 1.29 ft
Critical Slope 0.040128 fi/it
Velocity 1.47 fi's
Velocity Head 0.03 ft
Specific Energy 275 ft
Froude Number 0.21

Flow is subcritical.

Nav 17, 2004

11:41:37

Haestad Methods, nc.

None
37 Brookside Road Walerbury, CT G6708

(203) 755-1666

FlawMaster v4.1c
Page 1 of 1




US DITCH @ DS PIPE CULVERT NO. E6

Worksheet for Trapezoidal Channel

Project Description

Project Fite 102317 \calcs\projectt.fm2
Workshest US Ditch @ DS PIPE CULVERT NO. £6
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.006200 ft/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:v
Bottom Width 4.00 ft
Discharge 64.67 ftYs
Results

Depth 1.97 fi

Flow Area 25.32 ft?
Wetted Perimeter 22.20 ft

Top Width 21.72 ft
Critical Depth 1.29 ft
Critical Slope 0.040126 fi/ft
Velocity 2.55 fils
Velocity Head 010 ft
Specific Energy 207 ft
Froude Number 0.42

Flow is subcritical.

Nov 17, 2004

13:10:40

Haestad Methods, Inc.

None
37 Brookside Road Waterbury, CT 06708

{203} 755-1665

FlowMaster v4.ic
Page 1 of1



US PIPE CULVERT NO. E6

Worksheet for Trapezoidal Channel

Project Description

Project File \02317\calcs\project!.fm?2
Worksheet US PIPE CULVERT NO. E8
Flow Element Trapezoidal Channel
Method Manning's Formula
Soive For Channel Depth
Input Data

Mannings Coefficient 0.050

Channel Siope 0.008400 ft/it
Left Side Slope 5.00 H:V
Right Side Slope 5.00 H:V
Bottom Width 2.00 fi
Discharge 7.12 s
Results

Depth 0.76 ft

Flow Area 4.43 ft*
Wetted Perimeter 8.77 ft

Top Width 9.62 ft

Critical Depth 0.50 ft

Critical Slope 0.054311 f/it
Velocity 1.61 ft/s
Velocity Head 0.04 ft
Specific Energy 0.80 ft

Froude Number 0.42

Flow is subcritical.

Nov 17, 2004

11:49:08

Haeslad Meathods, nc.

None
37 Brookside Road  Waterbury, CT 06708

{203) 755-1666

FlowMaster v4.1c
Page 1 of 1




DS Ditch @ DS PIPE CULVERT NO. E6

Worksheet for Trapezoidal Channel

Project Description

Project File i\02317\cales\project1.fm2
Workshest DS Ditch @ DS PIPE CULVERT NO. ES
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.008400 fi/ft
Left Side Slope 5.00 H:V
Right Side Slope 5.00 H:V
Bottom Width 2.00 ft
Discharge 53.77 ft'/s
Results

Depth 1.81 ft

Flow Area 20.03 ft*
Wetted Perimeter 20.47 f

Top Width 2012 ft
Critical Depth 1.30 i
Critical Slope 0.041264 f¥/ft
Velocity 2.68 fi/s
Velocity Head 0.11 ft
Specific Energy 1.82 ft
Froude Number 0.47

Flow is subcritical,

Nov 17, 2004

1312015

Haestad Methods, Inc.

None
37 Brookside Road Waterbury, CT 086708

{203) 755-1666

FlowMaster v4.1c
Page 1 of 1



US PIPE CULVERT NO. E7

Worksheet for Trapezoidal Channel

Project Description

Project File 02317 cales\project1.fm2
Worksheet U3 PIPE CULVERT NO. E7
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.050

Channel Slepe 0.005800 i/t
Left Side Slope 6.00 H:V
Right Side Siope 3.00 H:V
Bottom Width 4.00 ft
Discharge 4.00 fti/s
Resuits

Depth 0.53 fi

Flow Area 3.37 ft?
Wetted Perimeter 8.89 ft

Top Width 8.76 ft

Critical Depth 0.28 ft

Criticai Slope 0.060587 ft/ft
Velocity 1.19 ft/s
Velocity Head 0.02 ft
Specific Energy 0.55 ft

Froude Number 0.34

Flow is subcritical.

MNov 17, 2004

14:50:13

Haestad Methods, inc.

None
37 Brookside Road  Waterbury, CT 08708

(203} 755-1666

FlowMaster v4.ic
Page 1 of 1




US PIPE CULVERT NOC. 4

Worksheet for Trapezoidal Channel

Project Description

Project File 02317 cales\project1.fm2
Worksheet US PIPE CULVERT NO. 4
Fiow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.050

Channel Slope 0.002100 fi/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 18.45 fi'/s
Results

Depth 1.43 fl

Flow Area 14.81 f?
Wetted Perimeter 17.21 it

Top Width 16.86 ft

Critical Depth 0.67 ft
Critical Slope 0.047851 fifit
Velocily 1.24 ft/s
Velaocity Head 0.02 ft
Specific Energy 1.45 ft
Froude Number 0.23

Flow is subcritical.

Nov 17, 2004

14:52:10

Haestad Metheds, Inc.

None
37 Brockside Read  Waterbury, CT 06708

{203} 755-1666

FlowMaster vd.ic
Page t of 1



DITCH SECTION

Worksheet for Trapezoidal Channel

Project Description

Project File i\02317\calcs\project! .fm2
Worksheet DITCH SECTION
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.050

Channel Slope 0.011400 fi/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Bottorn Width 4.00 ft
Discharge 39.79 fi’ls
Resuits

Depth 1.38 ft

Flow Area 14.08 f?
Wetted Perimeter 16.75 ft

Top Width 16.41 ft
Critical Depth 1.01 ft
Critical Slope .042809 ft/ft
Velocity 2.83 ft/s
Velocity Head 0.12 ft
Specific Energy 1.50 ft
Froude Number 0.54

Flow is subcritical.

Nov 17, 2004

14:53:25

Haestad Methods, Inc.

None
37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster v4.i¢
Page 1 of 1




US PIPE CULVERT NO. 7

Waorksheet for Trapezoidal Channel

Project Description

Project File 02317 calcs\project1.fm2
Worksheet US PIPE CULVERT NO. 7
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channei Depth
Input Data

Mannings Coefficient 0.050

Channel Siope 0.005800 fifit
Left Side Slope 6.00 H:v
Right Side Slope 3.00 H:V
Bottom Width 4.00 ft
Discharge 3.99 fit/s
Results

Depth 0.53 ft

Flow Area 3.37 ft*
Wetted Perimeter B.88 ft

Top Width 8.75 fl

Critical Depth 0.28 ft

Critical Slope 0.080612 ft/ft
Velocity 1.19 fifs
Velocity Head 0.02 ft
Specific Energy 0.55 ft
Froude Number 0.34

Flow is subcritical,

Oct 10, 2003

13:45:59

Haestad Mathods, inc,

Nonea -
37 Brookside Road  Waterbury, CT 06708

(203) 755-1666

FlowMaster vd.1c
Page 1 of 1



US PIPE CULVERT NO. 8

Worksheet for Trapezoidal Channel

Project Description

Praject File i102317\calcs\project1.fm2
Worksheet US PIPE CULVERT NO. 8
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.080

Channel Slope 0.002100 ft/ft
Left Side Slope 6.00 H:V
Right Side Slope 3.00 H:V
Botlom Width 4.00 ft
Discharge 13.18 s
Results

Depth 1.22 ft

Flow Area 11.63 fi*
Wetted Perimeter 15.31 ft

Top Width 15.01 fit
Critical Depth 0.56 ft
Critical Slope 0.050271 /it
Velacity 1.13 fi/s
Velocity Head 0.02 i
Specific Energy 1.24 ft
Froude Number 0.23

iFlow is subcritical,

Oct 10, 2003

13:49:11%

Haestad Methods, inc.

Nane
37 Brookside Road = Waterbusy, CT 06708  (203) 755-1668

FlowMastor v4.1¢c
Fage 1 of 1




SECTION 3
CHARTS AND GRAPHS
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Sectional (zone) codes

for Storm Periods of 5 Minutes to 10 Days
and Recurrence Intervals of 2 Months to 100 Years

Table 1. Sectional Frequency Distributions
Storm codes

o
L]
& g
..c.wt mm
g g 32
2o 4 Qu&
..n..n.r..mt?..r.
Loy oy
oo, g ag.%a
ZZBEOMAB®
I B R R
—~ ey o~
Mon 0
2248
L3
PR LEEESD
3583923 C6
2o 2e EEEZ
EELES s B
O3 O 4 O3 e e A
I T R S T A |
DO ot 0D
et pod g ped g
m N | |moom
n bt b Bt R b
33333
4 >558B800
g @ Le 88
o Pt w oo
= UD D xE O e g
| 2 T T T I B |
SR

100-
year

50-
year

25.
year

year .

10-

&.

8 — Southwest
ymr

9 — Southeast

10 — Bouth

2.
year

1
year

. 8.

. Rainfall (inches) for given recurrence interval

- 6

8 ~ 6 hours

-8

2-.
code month: month month month month

" code

. Storm  Zone

St ohiirMONS

NODACTOOS0 O

R N

ST e M Y

Qi NOO Ot
MOSNMNOOD0 QD
e e e A e e e e

T LD 0D D I

. [~1,F] 6.
MAgNMNGTEe MMENNG 4O

Cavecsl s alailaowl

NN T O i M U

un-t.-u.n.

LY F i W AL WO WO 0

No®o

b
MO MY MSZ

48 % kK & & & 8 B

Ll - = - - 4

CoaNemMmOoitihOM

QMNANOODNAM

St rd

‘ 0083%20301:
BN

i@l

a2 2o% T W % oA owla

MMM

b =i bt i)
9819991“2

2232223333

- SERRTVIIRA

a2 d.aaa B o4 4B &

T NN NNNNNNNK

S NOMOONOW

O N M N UL

R IR

SIDIDIN OISO O N D

HAMPNO DO

.

it

HNMTINO QoS

OB DD
:29997% e,

o2 e on s A

RO SONNNND

5%791401
PO @O NN N

= 8 3 &%

55&5566667

SO O NMNON0
O QeOMMT LN

RN

N inFnininn o

MMibde®FO O
AFER
oML
1%273250

TANIEEISRE

MmMMMM MMM

W B iwba OO K

MMM i o

NN R

SINNNNAMNNNN

SNNONOMMNrth N

oMM NG

&t 00 O 6200 o 0 03 0

WS A MM O

Mot~ QOCo

[ N T R S e

(PSP N P P P Y

SANNNNNMNN

MO M

O O NS
189 i

-.aa e+ 1 E

88937889991

1 76 2
“49 97“1 %
RO RN

Lt ot -2a gt Lied: o]

Ll Eing 57 Lo g AL
M3905.

----.

6666566677

NOMOOONFUNS

L HONIO MM

AR

W N0 N IO

7%15754228
L]

air ity et Y. e

Bs 476 8 B o2 3 oW @

-2 35, 2° JC o= I ¢ 3T

‘RASRRERENN

IR BN R BT

MMM nng

WMOMNMO MMM
QMO HNOL

N E RN

mammMmmmMMam

QNGO

QMNOORAUOGOoOM

" s o s R AR

NMONNNNNMM

nFIrSOoo

e P e dvtn) B.

L T

NOMONNNNNNNN

9

MO NDON oW
10 11112 4

2222322222

M= MO NN

.980999990

[N I R

et Ot el T O O

PriNviet g

2 8

1111}11111

FAONMENONOSD:

-

MMNMMMMMMN M

P Dl B O D 1 OF
0185110567

2 s 4 o2 o2 % *

8887785888

2%62025635
SR Te-MING

PN A I T

(o 2o Xr- RV 2o At TR ot o

R R T

R

.6555565656

Dl SO N 00

LN N I N0

4 % & 8 & o2 8 3 &

i FUnm

M o U DN
SRANGO0

4 % & 3 3 &+ 8 & 8 n

SO NN NN N

F N OO0 0N
2142233346

. e Bk 8 8ok

T o 00 03 0 0 0 64 05

FODDMADUI D
TRIRNEREES

it et i

SI3ERLRGAR

e e s . 4o

1111111111

M non g

L g 22 o L O

Lo E e D B e e i 3]
wingmounmans
N DAL KD 1
e ML D L A0 O
DO PGSO 0
A A hd s
SErLTTitsan
509613#501
982779£195
LRNR N Eean
53@333?444
145211&8&2
EOQGDIHZIG

QuoNg OoMo
SRRgAINRAS

[ A R

M AN

41136381
Y Mt fr g v e

N ]

it i i

08596209%3
M

1111111111

123456789“

MUMAN NN |

Page 1

Figure 4-202b



Table 1. Continued

Rainfall (inches) for given recurrence interval
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RUNOFF COEFFICIENTS

unoff RUNOFF
VALUES OF C - fuusfi.
COEFFICIENT C
TYPE OF DRAINAGE AREA SURFACES MIN. MAX.
"IROOFS, sleq to metal 0.75 0.5
Asphaht n.70 0.85
Concrete 0.80 2.95
PAVEMENTS “
Gravel, from clean and loose to cloyey and campact Q.25 0.78
R.R. YARDS 0.26 6.40
. 4,50
Send, from unilerm grein size, no fines 1o well graded Bara 0.8
. Light Vegetation G6.10 0.40
some clay or silt .
N Dense Vegetation g.05 oo
Bare n.z0 0.60
Loam, {rom sandy or qrovelly to clayey Light Vegeltatian 0.1¢ D.45%
EARTH Denae Vegetation 0.05 .38
. Bare 0.25 0.65
SURFACES Gravel, from ciean grovel and gravel sand mixtures, no silt .
Light Vegetation a.15 0.50
or glay to high clay or silt contenl
Y 9 Y * . Dense Vagetation 0.10 0.40
Bare D.30 0.75
Clay, from coarse sandy or =ilty to pure colloidal claya Light Vegeiation .29 0.60
Dense Vegatation G.1% ¢.59
Citly, business areas 0.70 0.95%
COMPOSITE Cily, dense residential areas, vary os to 5oil & Vegatalion 4,50 0.6%
AREAS Suburbaon residentiol areas, vary a5 1o soil & vejelation ’ 0.15 0.4%
Rural Districts, vory as to seil & vegelution g.13 0.2%
Parks, Golf Courses, ete., vary as to soil & vegelatian 0.0 0,15
Sandy soil, llat 2% ' 8.08 0.10
Sundy soil, average 2% to T% 4.0 a,14
LAWNS Sandy soil, steep, T% g.1% 0.20
Heovy soil, [lat 2% g.13 0n.17
Heavy sail, average 2% lo 7% 0.18 5 a.22
Heavy zoil, steep 7% a.2% 2,15

Note: Values of "C" for earth surfeces are further varied by degree of.s:aturatian-,
compaction, surface irreqularity and slope, by character of subsoil, and by
presence of freost or glazed snow or ice.

Table 4-103 a







Fig. 4-103 b
OVERLAND FLOW MANNING'S n VALUES

Recommended
Value - Range of Valuses
Concrete 011 .01 - 013
Asphalt .012 01 - .01s8
Bare sand@ .010 .010 - .016
Graveled surface? .012 012 - .030
Bare clay-loam (eroded)@ .012 012 ~ .033
Fallow (no residue) .05 006 - L6
Chisel plow (e1/4 tons/acre residue) .07 006 - 17
Chisel plow (1/4 - 1 tons/acre residue)- .18 07 - .34
Chisel plow (1 - 3 tons/acre residue) .30 A9 - .47
Chisel plow (33 tons/acre residue) .40 .34 ~ .46
Disk/Harrow (e¢1/4 tons acre residue) .08 .008 - .41
Disk/Harrow (1/4 - 1 tons/acre residue) .16 Jd0 - .25
Disk/Harrow (1 - 3 tons/acre residue) .25 14—~ B3
Disk/Harrow (383 tons/acre residue) .30 — —_—
No ti11 (<1/4 tons/acre residue) .04 03 - .07
No titt (1/4 - 1 tons/acre residue) .07 .01 - .13
No ti11 (1 - 3 tons/acre residue) .30 6 ~ .47
Plow (Fall) .06 02 - .10
Couiter 0 05 - 13
Range {natural) .13 .01 - .37
Range (clipped) .08 .02 - .24
Grass (bluegrass sod) 45 .39 - .63
Short grass prairied .15 10 - .20
" Dense grass € ‘ .24 A7 - .30
Bermudagrass® A1 .30 - .48
HWoods S .45 — —

A1l values are from Engman (1983), unless noted otherwise.

Woolhiser (1975).
DFallow has been idle for one year and is fairly smooth.

CPalmer (1946). Weeping lovegrass, bluegrass, buffalo grass, blue gramma
grass, native grass mix (OK), alfalfa, lespedeza.

Note: These values were determined specifically for overland flow
conditions and are not appropriate for conventional open channel flow
calculations. See Chapter 5 of this manual for open channel flow
procedures,
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. TABLE 9-503a
AVERAGE MAXIMUM PERMISSIBLE VELOCITIES (FT./SEC.)

SOIL TYPE BARE EARTH WITH GRASS
Fine Sand {Non-Colloidal) 2.0 4.0
Sandy Loam {Non-Colloidal) 2.0 5.0
-2 Silt Loam (Non-Colloidal) 2.5 6.0 <=

ATluvial Siits (Non-Colloidal) 3.0 6.0
Ordinary Firm Loam 3.0 6.0
Fine Gravel 4.0 -

Alluvial Silts (Colloidal) 4.0 7.0
Stiff Clay (Non-Colloidal) 4.5 8.0
Graded Loam to Cobbles {Non-Colloidal) 4.5 8.0
Graded Siit to Cobbies (Colloidal) 5.0 8.0
Coarse Gravel (Non-Colloidal) 6.0 -

Cobbles and Shingles 7.0 -

Shale and Hard Pans 8.0 -

Note: The type of soil which will line the proposed ditch should be
obtained from the soils report. If a soils report is not avail-
able, the designer should consult with personnel in the District
Bureau of Materials to determine the most appropriate method of
establishing the soil types. Their general knowledge of prevajl-
ing soils in the area together with any available soils maps,
nearby structural borings or other soil data may provide suffi-
cient information. If the need for extensive ditch Tining is
anticipated, a spectal soil survey at sample locations or
throughout the project may be warranted,

TABLE 9-503b
TRANSITIONAL DITCH LINING

—

SCOURING SLOPE %* LENGTH OF TRANSITION, FT.
0-4 25
4-p 50
6-10 75
Over 10 100

*Ditch gradient at the Jower end of the section of
ditch where lining is required.






SECTION 4
REVIEW COMMENTS






